MARCH 1960 


OOLING 
PRODUCTION 


Magazine 














Tape Control Speeds Solar's Turbine Program... page 55 


Heat Treatment of Tool Steels... page 51 
Innovations in Progressive Die Design... page 57 


Complete Table of Contents 
. Inside Cover 





We buy Sutton 
collets and feeders 
because they run 
true and hold true; 
Sutton’s modern 
and exclusive 
method of 
heat-treating 
assures uniform 
temper and tension! 


The Source 
For ALL 
Work-holding 
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We buy Sutton 
collets because 
they have the famous 
“Diamond Grip” 
serrations which 
grip tighter, 
reduce spoilage and 
clean themselves! 
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We buy Sutton 
collets because 
they are precision 
ground inside and 
out; they are 
properly hardened, 
drawn, and 
stress relieved; 
and, their accurate 
threads give 
true alignment! 


We buy Sutton 
collets and feeders 
because we are 
given immediate 
delivery from stock 
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sizes. Every order 
is indexed 
in customer's 
record to assure 
exact duplication 
on repeats! 


We buy special 
work-holding 
devices from 

Sutton because: 

Sutton designs 
to our needs; 

Sutton has the 
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to tolerances 
and produce 
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deliveries; 

Sutton gives us 

items at 
competitive prices. 
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DRILL JIG 
BUSHINGS 


..- AVAILABLE 
EVERYWHERE! 


The patented American Delt-A-Grip bushing, 
designed for plastic tooling, will not slip when 
embedded in castable materials—cannot rotate nor 
spin out. 


For complete information on Delt-A-Grip and 
other American drill bushings, write today. Our 
FREE catalogs make it easy to order from your 
local American distributor. 


7 
- (imeriean DRILL BUSHING CO. - 5107 Pacific Bivd. - Los Angeles 58, Calif. 
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. let United States Diamond 
Wheel Co.'s on-the-job "PROGRES- 
SIVE SPECIFICATION" show you 
how to get "down-to-earth" carbide 
grinding costs. This scientific system 
has proved profitable on every appli- 
cation and it is warranteed to do the 
same for you! 


TEST THE BEST—TRY PRESSURELOK® 


PRESSURELOK (the Performance 
bond) makes the best of Diamond 
wheels because it scientifically com- 
bines warranteed amounts of graded 
Diamonds distributed in constant den- 
sity throughout a perfect bond which 
wears uniformly at the ideal rate of 
Diamond usage. 


et PRESSURELOK 


be sure...g 
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This wheel is a precise duplication = 
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when properly operated, to give you E 
the lowest cost per cut of any wheel. >— 
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Write for our catalog No. 957 
or call us at Aurora TWinoaks 
7-9181 for “Progressive Speci- 
fications” on your job without 
any obligation on your part. 


UNITED STATES 
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personally speaking ... 


Dear T & P Reader: 


This year of 1960 will certainly end up being remembered as The Year 
of Shows. At least it looks that way for those of us in the metalworking 
industry. 


April starts the ball rolling with The Tool Show in Detroit. This wil] 
be held in the Detroit Artillery Armory, a former war plant, located on 
the Eight Mile Road nine to ten miles out from downtown Detroit. 


Then comes the Machine Tool Exposition which will be held in Septem. 
ber at the Chicago Amphitheatre and Exposition Hall. Please note that 
this is not a “show”; it is an “exposition.” The word “exposition,” we 
understand denotes “non-profit.” The Machine Tool Exposition is spon- 
sored by the National Machine Tool Builders’ Association. Running con- 
currently in Chicago, on the Municipal Pier, and with the blessing of the 
sponsor of the Machine Tool Exposition, will be the so-called Production 
Engineering Show, privately sponsored. Riding on the coattails of both 
these shows and without the blessing of either will be the “second” Col- 
iseum Machinery Show. 


This fall’s Metals Show will be held in Philadelphia in October. And it 
will be a good one, too, in case you are not worn out from the three 
September shows, and haven’t spent all of your money and would like 
to go to Philadelphia. And in November you have a chance to go to 
California (unless you are already there) because that will be the oppor- 
tunity afforded you by a second 1960 Tool Show under the same sponsor- 
ship as the April 1960 Detroit Tool Show. 


My real purpose in telling you about these shows is to leave with youa 
few helpful suggestions. If you go to any of them, plan the amount of 
time of your visit and then double it. For example, the Tool Show in 
Detroit will have about 500 exhibitors. If you go there to look at things 
seriously, there will be so much of interest that you will desperately 
need more time than you plan to spend. Even then, you will find it ex- 
tremely important to plan your trip through the show so that you surely 
see what you want to see. The same goes for the shows in Chicago. It’s 
a little early to tell just how many exhibitors there will be but it’s very 
probable that there will be at least 500 between the three shows, which 
are widely spaced as far as geography is concerned. As for the other two 
shows in Philadelphia and California, the planned visit suggestion is 
equally pertinent. 


To plan what you are going to see at any of these shows, watch the 
pages of Tooling & Production Magazine for information on what is to 
be on display. We will attempt to call your attention especially to the 
new products. At the same time it must be remembered that many prod- 
ucts which have existed for a long time can hold potential interest for 
you. We’ll call your attention to many of these also. And you'll want 
to watch advertisements because they will be very helpful in aiding you 
to make selections of what you want to see. Of course, there is nothing 
wrong with going to one of these shows simply on a rubber-necking ex- 
pedition. But I’ve heard many show visitors who have done this say 
afterward, “I wish I’d seen this or that or the other thing.” The only way 
you can be sure that you see ’most everything you want to see is by plan- 
ning ahead. 


We wish you successful shopping at these industrial shows. If there 
is anything we can do to help make your visits more worthwhile for you, 


please tell us. 
Cordially yo 


Publisher 
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Chips like these boost machine output 
at HEWITT-ROBINS 


The ability of VR-77 on heavy interrupted cuts gives Hewitt-Robins 
maximum machine output per dollar of machine investment. At their 
Robins Conveyors Division Plant in Passaic, New Jersey, VR-77 is used 
for maximum metal removal on 1045 cold rolled steel, taking a 0 to %” 
cut at 300 s.f.p.m. with a .026” feed. Downtime has been cut in half 
because VR-77 removes twice as much metal per index as the 

previously used carbide brand. 





; a" F Send for Catalog 
Regardless of your particular machining problem, there’s a V-R carbide VR-58 for 


specifically engineered to help you boost your machine output. complete details. 


CREATING THE METALS THAT SHAPE THE FUTURE 


WR VASCOLOY;: RAMET 


874 MARKET STREET ® WAUKEGAN, ILLINOIS 
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A GREAT NEW LINE"JOINS NIAGARA’ BIG OB! FAM: 


typical 
. every 


Meet the new Series AF. Look it over... 
Niagara engineering from crown to base . 
detail a benefit to you. 

Rugged, rigid frame for greater accuracy, longer die life. 

®Unusually long, rigid slide of unique design prevents 
deflection of ways, solidly supports dies and extends 
their life. 

®Exclusive multiple “V” gibbing for more guiding sur- 
face and greater resistance to off-center loads. 

®Cool-running, long-wearing, pneumatic friction clutch 
and brake operate directly on the crankshaft ... fewer 
parts to start and stop... faster engagement. 

®Modern, rigidly supported gearing runs in sealed oil 
bath for long life. 


STRICT OFFICES: Boston © Buffalo ¢ Cleveland © Detroit * Indianapolis * New York © Philadelphia / 
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eSimplified control for safer, time-conserving press 
operation. 

Patented one-man inclining mechanism. 

Full complement of accessories to meet your specific 
needs. 


Look at the range: 14 sizes, geared and non-geared, 
shaft diameters 114” to 712”, 
capacities 51 to 250 tons. 
Niagara Machine and Tool Works, 
Buffalo 11, N. Y. 


Now get the whole story ... 
Send for New Bulletin 55. 


Distributors in principal U.S. Cities and major foreign countries. 








press 


pecific 


eared, 






| omy, 
"asked to add civic leadership to 











MARCH 1960 


* *x * ~~ . a * 


Talk 
of the 
Month 
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The Businessman’s 
Leadership Role 
In Political Action 





by Merritt D. Hill 


| THROUGH YOUR BUSINESS ac- 
tivity you have earned a position 


of economic leadership in your 


‘community. In doing this, I am 


sure you have already learned 


' that the inevitable price of suc- 


cess, or privilege of success, if you 
will, is increased responsibility, 
particularly increased social re- 
sponsibility. 

As successful businessmen in a 
society based on a business econ- 
many of you have been 


economic leadership. The _ busi- 


/mMessman’s record of response to 
| these appeals is remarkably good. 


He has tackled hospital drives, 
United Fund campaigns, and other 
worthwhile civic enterprises with 
energy and vigor. However, there 
remains another area of commun- 
ity life that businessmen approach 
warily and reluctantly, if at all. 
This is the area of political action. 


This month’s “Talk” is ex- 
cerpted from an address by 
Mr. Hill, vice president and 
general manager of the Tract- 
or & Implement Div’n, Ford 
Motor Company, at the recent 
annual convention of the Cut- 
ting Tool Manufacturers Asso- 
ciation in Detroit. 


| 
| 
| 





Outspoken as he may be in 
working for his company, and 
vigorous as he is in promoting 
health, welfare, culture, and edu- 
cational enterprises for his com- 
munity, the businessman typical- 
ly becomes “quiet as a mouse,” at 
least in public, when politics are 
mentioned. 

Now is the time to banish these 
unfounded fears and elevate polit- 
ical consciousness to the same 
level as community consciousness. 

Our Constitution assures us 
that our government should be- 
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long to everyone. But practical 
politics changes that. Government 
“belongs” to the segment or seg- 
ments of society that practice 
practical politics best. And a large 
segment of American society — 
people who make their living as 
employees and managers — have 
shunned politics. 

Consequently, elements that are 
unable to comprehend or refuse 
to recognize the conditions that 
must be present to keep our type 
of economic system dynamic have 


. .. Continued on page 10 










CURACY 
SSURED 


with 
ACRO PRECISION 
HES AND DIES 


Immediate Delivery from factory stock , 


Accurate hole location is easily achieved with Di-Acro Precision Punch 
and Die sets because the centering point on the punch is ground con- 
centric to the cutting edges, there is no “slop”? even when several holes 
are punched in a blank. Hole sizes are accurate due both to the high 
degree of concentricity of the punch and die set and the choice of clear- 
ance which allows you to obtain clean, burr free holes no matter what 
material thickness is to be perforated. All Di-Acro punches and dies 


are precision made of high quality tool steel. " 

Over 500 standard sizes of Di-Acro Precision For multiple hole beer se 
punching ask =—— 
about the new Di-Acro Adjust- 


Punches and Dies in 12 standard styles are 
able Punch and Die Sets. 


stocked. Punch Adapters and Die Holders are 
Consult the Yellow Pages 
band Un Poet 
Yellow Poges 


available to fit all styles of punch presses. 
of your phone book under 


[o | Machinery—Machine 


Tools for the name of your 
Di-Acro distributor or write 
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Lamina bronze - 
plated wear plates 
used on shaper ways. 


Lamina bronze — 
plated wear plates 
used on grinder ways. 


Lamina bronze-plated wear 
plates and their many uses 


are completely described 
in Bulletin WP-58. Send for DIES AND TOOLS, INC. 


your free copy. P.O. BOX 31, ROYAL OAK, MICHIGAN 
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CUT COSTS 


utth the Ouginal Mead 


MIDGET 
AIR CLAMP 


( Spring Relun bir €ylinder) 


In assembly jigs and other multiple appli- 
cations, this new, low cost pressure unit 
saves countless man-hours. As a work- 
ejector in many fixtures, it is unexcelled. 


Advantages over 
mechanical clamps 


q All Air Clamps in any set-up can be operated by 
a single master valve—the “lock-up” and release 
of assemblies is instantaneous. 


2 May be installed in cramped corners difficult 
to reach with bulky mechanical clamps. Mead Midg- 
et is the most compact air cylinder, for its power, 
on the market. 


b ] Equal ram pressure at any point along stroke, 
making special, delicate adjustments unnecessary. 


4 Independent group control. Any desired group 
of “Midgets” can be controlled independently of 
any other group in an assembly—as where primary 
members of the fixture must be locked up before the 
secondary members. 


§ Facilitates delicate drill operations. Air Clamps 
actuated by foot control valves Jeave operator’s 
hands free to handle the work pieces. 


Send for all the interesting facts on these time-tested, 
superior Midget Air Clamps. 


MEAD SPECIALTIES COMPANY 


4114 North Knox Avenue « Dept. 930 © Chicago 41, Illinois 


VEAD 


AiR OPERATED DEVICES 





Specifications: Power factor, .8 times 
line pressure, stroke ¥%", bore, 1% 

















MODEL H-1 








‘IMMEDIATE 
DELIVERY 


Single-acting cyl- 
inders delivered 


VYlew MEAD INDUSTRIAL 
AIR POWER CATALOG 


from stock; dou- 
ble-acting ina few 
days. 


OD A, 


— > 


Wlemo Coupon 


MEAD SPECIALTIES CO. 
4114_N. Knox Ave., DEPT. 930, Chicago 41, Ill. 


Send free copy of new, colored MEAD INDUS- 
TRIAL AIR POWER CATALOG describing the 


complete line of famous Mead air-operated devices. 


Name 
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develop your angles 
and repeat them! 


ALINA 


| 
| 
| 


SELECT-O-POINT § 


drill grinders 


Designed for rapid and accurate grinding of: 
Twist Drills - Sub Land Drills - Step Drills 
- Spot Facing Cutters > Keyway Milling 
Cutters - End Mills - Reamers + Screw Taps 
» Engraving Needles, etc. 

Three models to choose from — No. 01-2 Range .004” 
thru.080”—No. 03-6 Range .012” thru .250”—No. 2-32 
Range .080” thru 1.250”. Each machine is a complete 
system built around a planned drill point. Applied to 
twist drills, this new drill point will increase the useful 
life of your drills — reduce the drill thrust force — elim- 
inate the need for center punching — produce a rounder 
and more accurate hole — and on the larger drills afford 
you a drill point that will produce a round and almost 
burr-free hole in sheet metal. Fully variable adjustments 
may be accomplished with a minimum of effort; settings 
once selected may be altered or repeated exactly at any 
time. Accuracy and simplicity is built into each machine. 


WRITE FOR ILLUSTRATED LITERATURE. 


ALINA CORPORATION 


; 
de 
t 


| 
| 


122 East Second Street, Mineola, Long Island, New York | 


Swiss Precision Tool Co., 853 East 8 Mile Road, Detroit 20, Michigan 


Jerico Inc., 4744 West Lake Street, Chicago 44, Il. 


Harry M. Smith & Assoc., 1341 Old County Rd., Belmont, Calif. 
Hahn, Hallett & Willcutt Machinery Co., 3620 Santa Fe Ave., Los Angeles 58, Calif. 


Lemuel R, Lance, Inc., Fifth & Courtland Sts., Phila. 40, Pa. 
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more than a proportionate shap 
in helping formulate legislatign 
The time has come, in short, fe 
businessmen to make governmey 
and politics their business. : 

I should like to make it very 
clear, here, that I do not advocalp 
that businessmen become actiyp 
in politics to counteract the poli 
ical activity of the labor unig 
leaders. Rather, the reason shoulg 
be better government and an a 
tempt to make a constructive con. 
tribution to the goals for whigh 
all of us in America are eager, 

When businessmen talk of @,. 
gaging in politics, it is sometimes 
assumed that they mean sponsor. 
ship of a Business Party. This is 
by no means the case. There 
no single unanimously accepted 
business program and it is high 
ly unlikely that there ever wil 
be. The development I speak of 
is not a “business in_ politics” 
movement, but more accurately 
it should be called a program fo 
businessmen in politics. Actually 
such a movement should not he 
confined to businessmen alone. I 
should, and if it is to be complete- 
ly successful, it must, include in- 
dividual citizens of every kind 
and in every occupation. 

I want to make it a matter of 
record, also, that I do not advo- 
cate that the whole support of 
corporations and their money and 
their influence be lined up behind 
one political party. 

Time for Action 

We believe it is time for bus- 
inessmen to take up their fran- 
chise again, enter the party they 
choose, and strive for a more rep- 
resentative government by mak- 
ing both parties more representa- 
tive of all sections of society. It is 
time to admit that public affairs 
are a problem of business. 

Now I am quite ready to admit 
that to accomplish this we need 
to bring about a change in the 
thinking of a large number @ 
people. However, we need nt 
think that this can’t be done. 

In fact, many businessmen afe 
changing their thinking and rec 
ognizing that they should take 4 
more active interest in_ political 
activities .. . . And I believe that 


. .. Continued on page 2 
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Simple... Positive...Faster...Accurate 


Indexing with TRIG-R-DEX 


Trig-R-Dex is a completely new concept in 
manual indexing that simplifies and speeds 
straight or spiral operations. 


To index—simply grasp the Trig-R-Dex 
handle, push down on the trigger button 
and move the handle until index pin 
engages the next hole, pull handle to stop 
position and you have indexed one incre- 
ment. During work processing operations, 
the Trig-R-Dex handle always remains 
stationary. But, the index plate is keyed 





a, 


to the driver holding the work center . . . 
this assures the index plate, center and 
workpiece turn as a unit. 


By selecting proper index plate, both 
right- and left-hand operations having 
from one to ten spaces can be accurately 
indexed. Changing from one index plate 
to another is extremely easy and takes 
but a couple minutes. 


Because Trig-R-Dex is simple in design, 
of rugged construction, easy to operate 
and precision made, it will give years of 
accurate, trouble-free service while re- 
ducing costs and boosting your production. 


For further information, write to: 


DETROIT REAMER 
& TOOL COMPANY 


U.S. PATENT NO. 2,711,324 


780 W. MAPLE ROAD - P.O. BOX 174 + BIRMINGHAM, MICH. 
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1 25 ST RO KES This Henry G Wright Double Crank Dieing Machine has been in con- 


stant use for three years with negligible maintenance costs. It is 


PER MINUTE used on a wide variety of jobs with almost daily die changes. 


On a This is a lot of strokes per minute for a 300-ton automatic 

press especially on a part requiring a 6” stroke. This is one 

300 TON of the reasons why The Budd Company, Philadelphia, chose 

high production Henry & Wright Dieing Machines. They also 

PRESS needed flexibility for a wide range of short-run jobs; accurate 

die guiding to assure minimum wear On expensive, multi-stage 

. progressive dies averaging 8-stages each; automatic material 

with a feeding and parts ejection; quick and easy die changing ... 

“ all so necessary to stay profitable in the highly competitive 
6 STROKE stamping business. 

You'll find Henry & Wright machines will meet every 
production requirement. The 6” stroke, high tonnage job 
described in the headline is a severe test for any heavy auto- 
matic press. If you need more production, at competitive costs, 
for a variety of jobs, ask now about the high production Henry 
& Wright machines. Your inquiry will receive our prompt 
attention. Sizes from 25 to 500-ton capacity. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 
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_,. Menth’s Talk from page 10 

this awakening to political re- 
sponsibilities is being realized 
throughout our whole society and 
not merely in the plants and of- 
fices of business. 

The good common sense of the 
American voter has in the past 
found the solution to many criti- 
cal problems. Evidence seems to 
point up that they are only wait- 
ing for leadership to do so again 
in the present situation. 

Briefly, there are three steps 
we as businessmen can do in our 
companies to return politics to 
the people — make politics pop- 
wlar with people, generally; in- 
form people about politics and 
government; and make political 
activity convenient for people. 

What can we do to make poli- 
tics popular? Probably our first 
job — if it has not yet been at- 
tended te — is to convince our- 
selves that the task is necessary. 
Develop, first, a genuine apprec- 
iation of the importance of gov- 
ernment in our lives and a genu- 
ine interest in the processes that 
make government work. Only then 
will we be able to make politics 
popular with others. 

This is not hard to do. Political 
and governmental activity can be 
tremendously exciting and stimu- 
lating. You have the companion- 
ship of like-minded people. You 
have the inspiration of a cause. 
You have the challenge of compe- 
tition. You have opportunities for 
careful thought along with the 
hurly-burly of the campaign and 
convention. Above all, you have 
the assurance of vastly important, 
vastly worthwhile activity. In all 
ages, some of the most influential 
men have achieved their accom- 
plishments through politics. 


Get Others Interested 

Once you have convinced your- 
selves, what then? The American 
corporation can play a great part 
in renewing interest in others. 
... Henry Ford II, in a recent ad- 
dress, said: 

“It seems to me that the best 
hope for stopping the present po- 
litical drift toward a government 
controlled economy .. . lies in the 
Political activation of the large, 
moderate, politically inactive mid- 
dle-income group in our society. 
This group amounts, by one esti- 


mate to 30% of the electorate. It is 
the fastest growing group in the 
country, composed substantially of 
white collar and middle manage- 
ment employees. It could be play- 
ing a dominant role in politics. If 
it can be mobilized, it would pro- 
vide a solid and wholesome buf- 
fer to extremes, of either the right 
or the left.” 

One of the ways by which Ford 
plans to mobilize this group is 
through the activities of its Civic 
and Governmental Affairs Office. 
Our program consists of: 








SUPER 


13 


@ A Civic and Governmental 
Affairs Committee, composed of 
top management, that reviews 
legislative and governmental mat- 
ters that affect the company and 
formulates our position in these 
matters. It also reviews all -pro- 
grams and proposed activities in- 
tended to implement the com- 
pany’s interest in such matters. 

@ A staff of specialists in the 
Civic and Governmental Affairs 
Office, including a research de- 
partment. 


. .. Continued on page 15 
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Hamilton 


SENSITIVE DRILLING MACHINES 


(.004” to 5/16” dia.) 


FOUR STANDARD MODELS 
MANY VARIANTS 


Write for FREE 
Information Batch 
No. D-820 


This is the Hamilton Varimatic® 
Super Sensitive Precision Drilling 
Machine equipped with ‘‘tool- 
room base"’ and compound table, 


THE HAMILTON TOOL COMPANY 
832 SOUTH NINTH STREET - HAMILTON - OHIO 
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stra oe side presses modernize 




















Here’s smooth hydraulic action at its best! Newly modern- Available with either up-acting or down-acting platens, 
ized, the KRW 25-1000 ton line of straight side, single KRW Straight Side, Single Action Presses can be outfitted 


action presses offers you the most profitable answer to a with manual lever or electric push buttons for single or 
wide range of work: bending, forming, blanking, briquet- continuous cycling. Compact, easy-to-adjust and fully re 
ting, broaching, coining, embossing, forging, straightening sponsive, KRW hydraulic systems assure instant, complete 
and trimming. press control. 

Boasting clean-cut, neat exteriors, these versatile machines More detailed information (including specs) can be ob- 
have been engineered to improve productivity ... quantity- tained by writing for illustrated Bulletin 5-B. K. R. Wilson, 
wise, quality-wise and dollar-wise! Inc., 218 Main St., Arcade, N. Y. 

KRW’s rugged, welded frame construction is unequalled " 


for strength and rigidity. Members are keyed and fitted 
together to insure precision performance. Angle gibs, located HYD RAULIC 
at each corner of the sliding platen, maintain platen-to-bed 
parallelism to make utmost accuracy and longer die life a PRESSES 


certainty. 
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. Month’s Talk from page 13 

e A regional organization of 
eight offices, manned by regional 
managers who have a particular 
knowledge of the region in which 
they serve. One of their functions 
js to give direct assistance to local 
company management in civic 
and governmental matters. 

e A program of public affairs 

information to our members of 
management through management 
bulletins, to our employees 
through their newspapers, to our 
dealers through our regular dealer 
publications, and an exchange of 
information with other business | 


TORS * 


Q is for Quality. And with ACE, 
Quality is not just a word, it is a 
commodity. When you buy an 
ACE DRILL BUSHING you are 
buying Better Steel, Greater Pre- 
cision, Closer Tolerances, Consis- 
tent Concentricity and many other 
factors that make up the sum total 
of Unsurpassed Quality. 


firms. 

We are now instituting training 
programs in practical politics. We 
are beginning with a presentation 
of our Civic and Governmental 
Affairs organizational structure 
and approved plans at meetings 
with our management throughout 
; the country. Then we will con- 
a duct in-plant training courses in 
practical politics. The in-plant 
courses will be conducted initially 
on an experimental basis. As the 
program develops, we will deter- 
mine whether or not the prepara- 
tion of booklets and training ma- 
terials on practical politics for 
wider distribution is justified. 

We have already broadened 
bi-partisan discussion of public 
issues and governmental and po- | 
litical affairs, both in employee | 
publications and in management | 
bulletins. In these discussions we 
make no mention of opposition to 





* STEEL... The bes? available for longer wear. Chosen because 
it saves you money, down time, production losses. 





candidates or approval of them. | PRECISION... The result of painstaking craftsmanship, super 
W Leioslianie tan te seine finishes. Saves on Drill life, too. Ma oh in 
e are continuing to Keep trac TOLERANCE... If your work demands the best, you can de- ete 


of the voting records of members 
of Congress, and we will extend 
this service to include members 
of state legislatures as our region- 





pend on ACE DRILL BUSHINGS to give you the best. 

% CONCENTRICITY . . . 0003” 1.i.r.— .0001” if requested. 

% PRICE... ACE Quolity costs no more. The longer the life, the 
less your invested cost. Dollars go further. 





a . : % AVAILABILITY .. . Three factories, three factory warehouses 
al attices get hasnagl ss and more thon 200 distributors with huge stocks is your assur- — 
Since training is pointless un- ance of fost effective service anywhere in the U.S. Overnight — 
Sata less it is put into practice, we will delivery if required. A 
itfitted intensify on a nationwide basis % FACTORY STOCKS . .. Over 2-million bushings in stock. Many — ; 
gle or our recruiting of employee volun- special sizes are Ace stondords. Unbelievably fast service on all. 
a sizes. 
mi teers to work in the party of their 
mp ; ; s 4 : 
4 in their home neighbor- | Write Today for Latest Catalog of Ace Bushings, Punches, Dies and Guides 4 
be ob- S. ; oe a 
Vilson, Make Politics Convenient | 
Another step in our efforts to 





restore politics to its rightful own- 


| ACE DRILL BUSHINGS 


HOME OFFICE 


ers is to make political and gov- 
ernmental activity convenient for 
people. I have already mentioned 


NEW JERSEY CALIFORNIA MICHIGAN 
611 McCarter Highway 5407 Fountain Ave. PACE) 10620 West Nine Mile Road 


NEWARK 2 
Mitchell 2-3006 


LOS ANGELES 29 
HOllywood 9-8253 


DETROIT 37 
Lincoln 8-0777 





. Continued on page 18 
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Here at last is a faster, more dependable method for setting ring gages and other adjustable 
instruments for the inspection of male threaded parts. 

When set to the front portion, if the back portion stays out, the ring is in size. It’s just that 
quick, just that certain! 

In employing standard setting plugs, chances are it takes your operator unnecessary time to set 
a ring gage by the feel and shakewanethod’’ With a new Hilo it takes only seconds and resetting is 
kept t inimum ‘ 


* 


oF or more complete information on how Pipe Machinery Hilo Set Plugs can save costly inspection 


+. 
Poet 
SNA 
tt 


time write today. jo" at 


et 





THE PIPE MACHINERY COMPANY. 29100 Lakeland Boulevard « Wickliffe, Ohio - Greater Cleveland 
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Die Set 
Catalog No. Tl 


This easy-to-use gen- 
eral catalog contains 
compact, complete list- 
ings and illustrations of 
Producto’s broad line of 
die sets and die makers’ 
accessories. There’s a separate price book with 
net prices. A unique new binding enables you to 
have the technical data and price information 
side-by-side—no flipping back and forth re- 
quired. Color spotlights key information and 
speeds up your use of the catalog. Many impor- 
tant new accessory items are included. Free.* 


PRODUCTO 


DIE SETS 


CHROME-VANADIUM STEEL QB DIE SPRING CHART 


FOR LOAD COMPARISON = 
S SS STO SSI 


joo] ojesfos| on] oe] oe [oe | 


ecoacl- la 





=< 


iilt 
i 


Die Spring Comparison Chart 


Die spring selection is simplified by this 12” x 
20” chart in two colors, suitable for wall mount- 
ing. Convenient for use at the drawing board, 
bench or in the stockroom. Covers all three 
series of Producto chrome-vanadium die springs: 
Medium-pressure 50% deflection, Medium high- 
pressure 37% deflection, and High-pressure 30% 
deflection. Free.* 


see 
-% 
2 
a4 


S j Di is SET D AT A — a 


available from PRODUCTO 






Die Set Digest 


Every issue of this 8-page quarterly publication 
is packed with valuable hints for designers, 
manufacturers and users of dies. Hard-to-find 
information is presented clearly in the Digest: 
“Die Set Maintenance in the Pressroom”; “How 
to Select and Use Die Springs”; “How to Lubri- 
cate for Longer Life”. Write and ask to receive 
Die Set Digest regularly. No charge.* 





Die Set 
Templates 


Accurate full-size 
templates for Pro- 
ducto rear-pin die 
sets. Save time and 
simplify layout for 
the busy die designer. $3.50 set. Write today. 

Die Set Specification Stamp 
Rubber stamp for tracings, prints. 


Provides spaces for die set order- 
ing information. Free.* 








PHIL MARSILIUS 


“us Ad Reprints 


Th Produce Machine. ~=YTaluable die set know- 
’ how is provided in re- 
cent “Talking About Die 
Sets” columns: How to 
Save on Steel Specials, 
Steel vs. Semi-steel, and 
others. Send for com- 
plete file, free.* 





*WRITE TODAY for these useful and inform- 
ative diemaking aids. Requests on company 
letterheads will be filled promptly. 





THE PRODUCTO MACHINE COMPANY 


945 Housatonic Avenue, Bridgeport 1, Connecticut 


Wherever die sets are used 


RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 








To cut your metal finishing costs... 


NEW— 


OSBORN 
ROTARY 
INDEX MACHINE 


NEW OSBORN ROTARY INDEX MACHINE 


Units can range from manual to fully automatic operation 


Unique “building block” design means 
unlimited production flexibility 


NEWEST ADDITION to Osborn’s broad line of metal finishing ma- 
chines are these Rotary Index units. Capability: significant increase 
of your production capacity. 

Most important feature— production men can economically 
“build” custom metal finishing machines from basic ‘‘building block’’ 
components .. . finishing heads, index tables and electric controls. 
Other advanced design and construction features make these new 
Osborn Metal Finishing Machine units worth your immediate 
investigation. 

Your Osborn field specialist has latest application data on a wide 
range of cost-saving finishing methods. And an Osborn Analysis— 
made in your plant—is the first step to pinpoint savings on your 
operations. Write for details. The Osborn Manufacturing Company, 
Dept. L-2, Cleveland 14, Ohio. 


JHE Os80RN MANUFACTURING COMPANY 


METAL FINISHING MACHINES...AND FINISHING METHODS 
POWER, PAINT AND MAINTENANCE BRUSHES 


FOUNDRY PRODUCTION MACHINERY oO SBORN 
® 
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. .. Month’s Talk from page 15 
recruiting volunteers. A corpora- 
tion can do more than this. 

It is not the purpose of politica] 
training programs to develop can- 
didates for public office. However, 
as political activity increases un- 
der encouragement, it is very 
likely that many employees will 
seek office and will become elect- 
ed officials. Hundreds of our em- 
ployees have already done so. 

* * * * * * * 

In carrying out the program | 
have just described we are very 
much aware that the mounting 
business activity in political and 
governmental affairs will be 
worthwhile and effective only to 
the extent that it merits public 
respect. This we intend to earn by 
the manner in which we conduct 
the program. 

We are not adopting this pro- 
gram in order to tell employees 
what to think .. . . We are making 
it plain to everyone associated 
with our company that respect 
for individual freedom of decision 
is a cornerstone of our program. 
Otherwise, we are simply wasting 
our time. 

There is no one program which 
would be suitable to every organ- 
ization, but we believe that every 
organization has some stake in 
politics, and each must decide for 
itself its needs and the type of 
actions to take to help meet those 
needs. 

It is possible for American bus- 
inessmen to develop a course of 
practical, positive political action. 
There is nothing mysterious about 
it. But its results already are pre- 
dictable. It will widen the base of 
political participation and _ give 
many now-quiet people a louder 
voice in their government. 


Deaths 


John C. Pangborn, 75, co-foun- 
der of Pangborn Corp., died at his 
home in Hagerstown, Md., Dec. 24. 

John Verson, co-founder of Ver- 
son Allsteel Press Co., died Jan. 8 
at Miami Beach, Fla. 

Austin C. Ross, 66, formerly vice 
president of Worthington Corp., 
died Jan. 8 at Buffalo General Hos- 
pital, after a long illness. 


ae, 
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can- 
ever, 
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' em- 


am | 
very 


me F UNIVERSAL R&R 


and 


ve | DEBURRING TOOLS 


ublic 


= oy J with spring-loaded 
retractable blade 


pro- 
ryees 


king J give precision-cut edge ¥ 
iated 


spect or chamfer at high 
speed without 


‘ision 
ram. 
sting 


nicn | chatter 


ee 


‘gan- 

‘very 

e in 

e for 

e of 

mee Wee 9 Adjustable spring tension allows 
—_ continuous contact with work-piece 
e of to eliminate chatter at high operating 
‘tion. ‘ ‘ 
aes speeds. Free-floating blade permits 
pre- self-alignment and uniform stock removal. 
aa Made in a full range of sizes to 114” diameter. 


“7 Blades of the Universal R & R Deburring Tool are made of 
high speed steel, precision hardened and ground to close 
tolerances for interchangeability. May be used as horizontal deburrer | 


in portable electric drill or in standard drill press. 
oun- 
‘ pe ‘ For full information, write to Universal Engineering Company. 
Ver- 
in. 8 


vice 
Write today for complete catalog of 
ii: Universal Engineering products. 


Hos- 
216 


UNIVERSAL ENGINEERING COMPANY * FRANKENMUTH 8, MICHIGAN 
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DOALL economy sPECIAL 


VANADIUM HIGH-SPEED STEEL 


TAPERED END MILLS 


Now you can buy end mills of this premium material to 
cut your machining costs—and still pay the same or less 
than for similar tools of conventional M-2 steel. 


DoALL vanadium H.S.S. tapered end mills allow you 
to machine all conventional as well as hard, abrasive 
materials, Rc 30-40 and the newer, tough-to-cut, high- 
strength, high-heat-resistant metals. That’s because 
these end mills have a higher red-heat hardness and 
substantially more resistance to abrasion. Their spe- 
cially designed cutting face and taper give maximum 
cutting efficiency and make them ideal for use on ex- 
trusion dies, die-cast molds and similar work. 


Try these DoALL vanadium H.S.S. tapered end mills 
for increased tool life at lower prices. Now available in 
a complete range of sizes and tapers—4, 1, 14, 2, 3, 
5, 7 and 10 deg. taper per side. Tips *@ in. through % in. 


COST 
NO MORE THAN 
ORDINARY 
END MILLS 


The Only End Mills with These 10 Important Features 


@ Vanadium High-Speed Steel 
° Triple Draw 

Three Flute 

° Double Back-Off 

PY Constant Spiral 


Ream 


nails End sl 
cv 


% 
“ \ 


Grinding 
Wheels 


Band 


Machines 
and Blades <.., 


® Hy-Helix 
e End Cutting Teeth 


IN STOCK 


AT YOUR LOCAL DoALL STORE 
all laboratory-inspected 


Grinders 


® Higher Red-Heat Hardness 
YP More Abrasion Resistance 
P Longer Life, Lower Cost 


ers Drills Taps 


Call your local 
DoALL Sales-Service 
Store for prices. 


AIR 


HARDENING 


HARDENING 


Reach for 
Your DoALL 
Catalog 


THE DOALL COMPANY DES PLAINES, ILLINOIS 
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Kearney & Trecker builds 
production machine tools 


for every industry* 


For Over 60 Years, Kearney & Trecker engineers 
have helped solve production problems of metal- 
working industries. Whatever your product or prob- 
lem, Kearney & Trecker Custom Engineering Service 
can help you find cost-reducing solutions. Backing 
up this outstanding service is one of the most up-to- 
date plants in the world devoted exclusively to man- 
ufacturing modern production machine tools. 


For the Whole Story 
. . ask your local Kearney & Trecker repre- 
sentative for Bulletin SMD-57...16 pages 
packed with ‘‘Performance-Proved” examples of 
how K & T Custom Engineering has paid off for 
manufacturers in every industry. 





4 STEAM TURBINE INDUSTRY 

3 station rotary index 
machine mills root ends on 
large turbine buckets. 


RAILWAY EQUIPMENT INDUSTRY 


kK 


30 station railroad car STRY Ne 
boring, facing, and turning 
machine. 


Mills cylinder pads and feet on a variety 
of compressor housings. 


AIR CONDITIONING ave 

















DIESEL ENGINE INDUSTRY 
15 stations — 31 milling, drilling, reaming opera- 
tions on 6, 8, 12-cylinder, V-type engine blocks. 


Special Machinery Division 


KEARNEY & TRECKER CORP. 


6800 W. NATIONAL AVE. + MILWAUKEE 14, WIS. 
(Phone GReenfield 6-8300...Direct Distance Dialing Code 414) 
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Now... 
through your local 
Besly distributor... 





_ 
\ 


¥ 


SINGLE POINT 


LOQOLLS 


using Kennametal material exclusively! 








A full line of Besly carbide tools with Kennametal material 
is stocked for immediate delivery through distributors, serviced by 


factory branches in Chicago « Cleveland « Detroit * Los Angeles 
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BLANKS INSERTS AND HOLDERS 








You’ve never had better carbide tool news than this 
... that your local Besly stocking distributor can now 
supply Besly Carbide Tools with Kennametal material, 
the prestige brand of carbide. Besly-Welles Corpora- 
| tion is headquarters for a full line of carbide single- 
point tools, blanks, indexable inserts and holders using castiite Veote 
Kennametal. 
For full information on Besly Carbide Tools, and the 
»] ] name of your local Besly distributor, write today for 
, y: this comprehensive catalog and price list of Besly 
Carbide Tools using Kennametal material. 



























® 
BESLY BESLY-WELLES CORPORATION 


120 Dearborn Ave., South Beloit, Illinois 





Grinders and Abrasives * Taps * X-Press Taps® ¢® Drills ®© Reamers °® End Mills 
Tool Bits © Gages * Carbide Tipped Tools, Blanks, Inserts and Holders 
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YESTERDAY'S PIONEER .. . TODAY'S LEADER 


WELDON / HOLDERS 


FOR END MILLS 


Regardless of the type or size of Straight Shank End Mills used the best 
results are obtained by the use of Weldon End Mill Holders and Adapters. 
They are manufactured of finest quality material to a high degree of accuracy to 
assure concentricity of the cutting tool together with maximum holding qualities. 


Weldon holders are used on all 
makes and types of milling ma- 
chines and boring mills having 
National Standard Non-Sticking 
Tapers or the Brown & Sharpe or 
Morse type of tapers. 


Holders carried as stock items 
to serve end mill shank diam- 
eters %6" to 2” inclusive. 





NATIONAL STANDARD TAPERS QUICK CHANGE ADAPTER AND HOLDERS 


SINGLE SCREW DRIVE HOLDER 


2-SCREW DRIVE HOLDER HOLDER WHICH DIRECTLY BOLTS ON 
NATIONAL STANDARD TAPERS 


NATIONAL STANDARD TAPERS STANDARD MILLING MACHINE SPINDLE. 
DRIVEN BY KEYS ON SPINDLE NOSE 


2-SCREW DRIVE HOLDER 


SINGLE SCREW DRIVE HOLDER 
BROWN & SHARPE OR MORSE TAPERS 


BROWN & SHARPE OR MORSE TAPERS 


Catalog list numbers are now marked on all Weldon tools and 


holders as an aid when reordering . . . another WELDON FIRST. 
Weldon distributors throughout U.S.A. and Canada carry complete stocks to serve you. 


3000 WOODHILL ROAD--+- CLEVELAND 4, OHIO 
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This is another in a series featuring the views of owners of leading contract tool and die companies 
7 Rr j : os 3 *& . 


ae —— 
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“NO TASK 
seems too difficult for 


this remarkable new 
Moore No.3 Jig Borer” 


«writes A. A. Zeise 
of Tool Products Company, Minneapolis, Minnesota 


“Our ability to offer the finest work on the best equipment has 
consistently rewarded us with gratifying success and steady growth 
during the past 13 years. With Moore equipment we have always 
been able to assure highest accuracy and top quality in our day- 
to-day toolroom work. 

“And now, with the recent addition of our Moore No. 3 Jig 
Borer, we are hitting a new high in precision—constantly achiev- 
ing tolerances of .000050 (50 millionths). Located in our tempera- 
ture controlled room, no task seems too difficult for this remarkable 
Moore machine.” 


You, too, will easily break the “tenth” barrier—boring, drill- 
ing, reaming and spotting holes in dies, jigs, and production 
parts—with the new Moore No. 3 Jig Borer. 

It offers more precise positioning tolerances...all hardened, 
ground and lapped ways...no gibs...no overhang...improved 
drive...and a speed range of 60 to 2250 RPM. ta7 \ HOLES, CONTOURS AND SURFACES, 

Write for illustrated brochure. Ask also for information on . 
the new No. 3 Jig Grinder, which locates and grinds holes to 
less than a “tenth?” 


Moore’s authoritative book, tells 
how to produce tools, dies and 
precision parts the modern way. 


MOORE SPECIAL TOOL COMPANY, INC. ye 4 424 pages, 495 illustrations. $5 in 


726 Union Avenue, Bridgeport 7, Connecticut o, a Sea 


ADD SHED) TO YOUR TOOLROOM 
JG BORERS +* JIGGRINDERS * PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES * HOLE LOCATION ACCESSORIES 
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PRECISION PRODUCTS 
for BROWN & SHARPE machines 


COLLETS 
FEED FINGERS 
PADS 





ne ‘s 
bey 
an 


STOCK 
DELIVERY «+ 


FROM 


Elmira, Boston, Atlanta, 

New York, Hartford, Philadelphia, 
Rochester, N. Y., Dayton, Detroit, 
Minneapolis, Chicago, St. Louis, Portland, 
Seattle, Oakland, Los Angeles, Toronto. 


Order From HARDINGE Today 


One Source of Supply Means Purchasing Economy 
Write for FREE Bulletin B&S 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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T BOOTH 427 ASTE SHOW, April 21-28 ¢« DETROIT 


icrobore adjustable tooling! 


ith Kendex throw-away inserts! 


wad 


Clamp-On Type 
Available in sizes 10, 15, 20. 


Accuracy! Economy! You get the best of both. Microbore, the single point cutting 
tool with Micrometer vernier adjustment becomes the tool holder—rigid, 
adjustable to precise accuracies in seconds. Kendex mechanically held 
throw-away inserts do the cutting. Triangular shaped, the inserts can be indexed 
from tip to tip. When expended, the insert is thrown away. Replacement is 
simple, costs far less than re-grinding. Inserts are held in place 

by screw-on button or clamp for fast indexing or removal. 

Available in sizes 3, 5, 7, 10, 15 and 20. Write for complete information on 
Microbore tooling with Kendex throw-away inserts, 

the latest development in Microbore—the complete tooling system. 


DeViieg <> MICROBORE SYSTEM 


DEVLIEG MICROBORE e DIVISION OF DEVLIEG MACHINE COMPANY 


Fair Street + Royal Oak, Michigan 
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Now...crown-shaved gears standard | 
equipment on Clausing 12% lathes! | 


All gears on Clausing lathes are crown-shaved for quieter, smoother operation and 
greater accuracy than ever before. It’s another PLUS feature that makes Clausing 


truly outstanding among lathes in its class. Here are a few of the many more— 


(1) Flame-hardened bed ways standard (4) ‘‘Zero Precision’? Timken tapered 
equipment at no extra cost. roller bearings. 


(2) Heavier throughout—‘“‘have more (5) Choice of heavy-duty variable 
guts than most of our machines speed or 10-speed countershaft, 
costing 3 or 4 times as much.” with clutch and brake optional. 


(3) Forged steel spindle, with L-00 or (6) Verified precision—factory test re- 
2%"-8 threaded nose. port accompanies each lathe. 


The result . . . this user report is typical of the performance and value you get 
in Clausing lathes: “‘After investigating the lathe field very thoroughly our 
choice was Clausing, and subsequent performance exceeded our expectations. 
We recommend the Clausing 6300 series lathes as the competition-beating an- 
swer in their capacity range.”’ (signed) K & W Machine Works, Springfield, Mass. 


See Clausing . . . check, feature for feature, dollar for dollar . . . before you 
buy any lathe of comparable size. See for yourself why Clausing is acclaimed 
the outstanding lathe value. 


pd FOR SELUBIBATED CATALOG TODAY 


 CLAUSING DIVISION 


ATLAS PRESS COMPANY 
. 3-115 N. PITCHER STREET ° KALAMAZOO, MICHIGAN 
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ye. portable, precision 
machining anywhere 


AT LOWER COST 


wen HUMORE 


VERSA:MI 













only $625, 
No. 2 Unit, 
FOB Racine 










MILLS * BORES « SHAPES 





















SLOTS * GRINDS «+ DRILLS 





Compact, rigid, portable. Performs in any position. Built- 
in power and feeds. Use independently or attach to 
machine tools for secondary operations. Saves handling, 
moving, set-up and down-time. Also used for machining 
in-place parts too big for standard machines. Provides 
close tolerance quality at profitable metal removal rates. 
Gives you the advantage of machining where it is most 


economical! 


Ask your local DUMORE Industrial Supply Distributor 


tool sam for a demonstration .. . at his place or in your shop. 

at. Ask him, too, about the many accessories for 
broader, lower cost machining operations in main- 
tenance, job shop, tool room or production applica- 
tions. One unit often pays for itself on one job! 


You Can Do More with 





5 UE 
y (eae All-Purpose 
: Precision 
ZF Metalworking 
a, ® Tools 
aia ® 
Drilling after shaping casting on shaper THE DUMORE COMPANY «© 1304 Seventeenth St., Racine, Wisc. 


a Mil ¢ Drill-N-Tap Units e Drilling Units e Drill Heads 
Micro-Drills « Drill Grinders e Precision Grinders 
1 Grinders e Flex-Shaft Tools e Quills and Accessories 


Mila 4! 


=> 
= SEE IT WORKING AT THE ASTE SHOW, DETROIT 
“~ to ihn s BOOTH 2249 

the work 


Milling Huge steel forging in place 


CHIGAN 
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PRESS BRAKES 








MANUFACTURING 
MEMOS 























GAP FRAME TRIMMING 


oa 
a — 








STRAIGHTSIDE « TIE ROD 


eae 
eee 


STRAIGHTENING 


PUZZLED 
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Lempco is equipped to design and 
build hydraulic presses to your 
exact requirements. 


INDUSTRIAL, INC. 
MACHINE & TOOL DIV | 


DUNHAM RD., BEDFORD, OHIO 
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New Stainless . 


Another “Million” . 


New Groups. . 


Tool Clinic . . 


Apprentice Advisor . . . 


Industry List . . . About 95% of the metalworking industry’; 


sales and employment of 8-million people— 
more than half of all the people in the 
U. S. engaged in manufacturing—represent 
31,000 plants in the metal producing industry, 
This is just one of the statistics you'll fing 
in the new Dun & Bradstreet Metalworking 
Directory. The 2,855 directory is divided into 
three sections—plants are listed geographi- 
cally, aphabetically, by product line, and by 
county and state. For details, contact Dun & 
Bradstreet, Inc., 99 Church St., New York 8 


Anyone with a real interest in powder metal- 
lurgy can now belong to The American Pow- 
der Metallurgy Institute. Previously restric- 
ted to corporate membership, the group has 
opened its doors ‘because of the growing 
interest of others not directly connected with 
the field.’”’ Get the scoop in a brochure from 
APMI, 60 E. 42nd St., New York 17. 


John D. Dewhurst, president of Arrow Tool 
Co. and secretary of the National Tool & 
Die Manufacturers Association, recently be- 
gan his two year term on the Federal Commit- 
tee on Apprenticeship—an advisory body to 
the Bureau of Apprenticeship and Training 
of the Department of Labor. 


A new grade of straight chromium stainless 
steel strip provides better workability in 
stretch bending and deep drawing. A small 
alloy addition and application of newly de- 
veloped processing techniques have made 
Uniloy 435 an improvement over Type 430. 


. Latrobe Steel Co. recently hit another “mil- 


lionth milestone.” They produced their 300- 
millionth pound of desegatized tool and die 
steel, which climaxes 14 years of continuous 
production of these specialized steels. 


Buckeye Tools Corp. is attempting to improve 
customer-factory communications by putting 
in the field “a clinic on wheels.” Basically the 
clinic’s job is to provide the right tool for the 
right job. It also brings customers and the 
salesmen up-to-date on new products, gives 
service tips on older products, advises on 
special applications, and relays suggestions 
back to home base. 





MA 
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VLIER ENGINEERING CORPORATION 
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estions send for free catalogs describing Wespo clamps and fixture details Formerly West Point Manufacturing Company 
; 26935 W. Seven Mile Road « Detroit 19, Michigan 
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| New Name 

Because the name Birdsboyg 
Steel Foundry & Machine Co 
no longer describes the produet 
line, the company changed it tp 
Birdsboro Corp. 


Changing Times 
The Warner & Swasey Co. has 
acquired a substantial interest 
in Wang Laboratories, Ine, 
electrical and electronic device 
and component manufacturer. 


Eaton Mfg. Co. announced re- 
cently that its wholly owned 
subsidiary, The Cleveland 
Worm & Gear Co., and the 
latter’s subsidiary, The Farval 
Corp., are now divisions of 


PERTINENT QUESTION: ace 
Wheelabrator Corp. recently 


made Lord Chemical Corp, a 
HEN O you nee majority-owned subsidiary. 

Apex Machine & Tool Co. is 

now a wholly-owned subsidi- 


the Profilometer’? ary of Gardner Denver. 


Representatives 
R. C. Dudek & Co. was recently 
appointed Waltham Precision 











FACTUAL ANSWER: Instrument Co.’s representative 
for California and Arizona. 

Whenever you must precisely know The Atrax Co. is now repre- 

sented by Tri-Seco, Inc., in the 

h , greater New York and Long 

7 roughness of wry production Island area, and Engineered 


Sales Co. in northern New Jer- 
sey territory. 


surface — quickly, dependably, in 


microinches (arithmetical or rms). Motch & Merryweather Ma- 


chinery Co. is now serving 
Oliver Instrument Co. in the 
Michigan and _ northwestern 
Ohio area. 


FREE BULLETIN LT14 gives details — 


describes cost-saving applications. May 


Coming Events 
March 6-9. American Society 
of Mechanical Engineers’ Gas 
we send you a copy? Turbine Power & Hydraulic 
Conference, Rice Hotel, Hous- 
ton, Texas. 


March 7-8. Steel Founders’ 
Society of America’s 58th An- 
nual Meeting, Drake Hotel, 
Chicago. 


Mh CRUMETRN Al MANUFACTURING COMPANY March 9-11. Instrument Soc- 


iety of America’s Tempera- 
ture Measurement Symposium, 


Manufacturer of the FP. :OFILOMETER®, PROFICORDER®, MICROCORDER®, WAVOMETER®, AN- ; > 
DEROMETER ®, VAROMETER®, CHART VIEWER @ Exclusive American Sales Agent for CENSOR Deshler Hilton Hotel, Colum 
Dimensional Gaging and Sorting Equipment bus, Ohio. 
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the fastest and 
easiest method 
of marking... 





THE ROTOR 


wera 





Rotor Tool announces a vastly 
improved method for marking all 
types of materials, such as metal, plastic, 
ceramic or glass. The new Rotor Model 
AR Airiter with its rapid-fire, short- 
stroke action and sharp stylus sets a 
new standard for versatile, easy, speedy 
marking of parts and tools. 


No messy chemicals or risky heat 
are used. The Airiter has a simple 
reciprocating air motor, operates on a 
supply of 40 to 100 psi air pressure, 
up to 12,000 blows per minute. Its 
speed and depth of mark are controlled 
by the throttle on the tool and are 
infinitely variable to suit the job. 

It will not stall while writing. No 
pressure regulator is needed. It’s com- 
fortable, no reaction to operator —as 
easy to write with as a pencil. It weighs 
only 514 ounces with hose, is only 
5%6” long, has only three moving 
parts. Very low maintenance, precision- 
built to last. Its carbide stylus is readily 
sharpened or replaced. And it is priced 
at only $49.50 plus postage. 

Try it in your shop and see how it 
writes circles around other methods! 
Send us your purchase order. Money 
refunded if, after a five-day trial, the 
tool is unsatisfactory. The Rotor Tool 
Company, 26312 Lakeland Boulevard, 
Cleveland 32, Ohio. 


Only $49.50 


plus postage 






| 


Even on narrow edges or small parts...the Airiter makes its mark... fast and easy. 


Here's the RIGHT 


TOOL for YouR job! ¥?45) xO OFfOoRrR 


-_ 
ROTOR AIR TOOLS: Assembly Tools + Drills + Small Wheel Grinders ‘ s 4 - ) 
—_ll 


Straight Grinders + Vertical Grinders « Scalers » Chippers » Rammers 
Special Tools + Air Motors 


4 Of 


ROTOR HIGH-CYCLE ELECTRIC TOOLS: Grinders + Polishers » Sanders The Rotor Tool Company - Cleveland 
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Start saving money right now 
on threading jobs like these with... 


- - Te a ene erent ARC OE ec om en me a pee cee = 














LIFT NUT - STEE “ai 

COUPLING - STAINLESS 316 a STAINLESS ' ae . : 
T 1 1N. iA 1 Pp z 53 

THREADING sa ges cm 54 SECS THREADING TIME - 37 SECONDS ' ; oe 1 
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: ROLL - A.I.S.1. 4150 FOCUSING NUT - ALUMINUM a 
seed aie ae ADAPTOR ~ ZINC ALLOY es BOO LEAD IN. DIA. - IG TPL 6 STAR 
THREADING TIME - 7 BECONDE ” en ae ny aan THREADING TIME - @ MIN. (3 SECS THREADING TIME - 2 
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CONNECTOR - STEEL C-Il17 I FUEL NOZZLE - AMS-5640 STUD - SAE 4140 - RC-41 
75 IN. DIA - 20 TPI 1.040 IN. DIA - 12 TP! 5625 IN. DIA - 16 TP! 
THREADING TIME-7 SECONDS THREADING TIME -!2 SECONDS THREADING TIME -i2 SECONDS p 
T 
§ 7 
M 
NOZZLE - AMS-5640 WORM - MILD STEEL VALVE: STEM - BRASS FT SCREW - STEEL B- 
| IN. DIA. - 28 TPI 9583 IN. DIA. 260.P.- 8 START 2 START 1OTP! STUB ACME , ; 1.280 IN. DIA- 4 TP ] to 
; THREADING TIME -6 SECONDS THREADING TIME - 3 MIN. 20 SECS THREADING TIME - 23 SECONDS THRE NG T O SE NOS THREADING TIME - 23 SECON | t 
be oe = . 
. aie ar 
Ex 
..cut costs with simple single-point carbide tools. They’re easily 
resharpened or replaced. They eliminate expensive upkeep of thread 
milling cutters or thread grinding wheels. of 
...assure extremely accurate lead and thread form and exceptional TI 
finish with low-cost carbide tools on materials that don’t allow in| 
economical threading by other methods. 
... handle any material from titanium or toughest alloy steels to br¢ 7 
and other non-ferrous metals with a wide selection of spindle speeds me 
and feeds to meet all job requirements. Ce 
..set up fast to produce single- or multiple-start, coarse or fine, | 
left- or right-hand threads, parallel or tapered with metric or inch sal 
pitches—thread up to shoulders on all types of internal and external Ne 
operations. Mi 
..cut costs from start to finish with CRI-DAN’s speed, versatility Ce 
and economy. ba ~ i 
Why put off the savings the CRI-DAN method can bring you right Two models are available. The smaller Mode 
now? Ask your Gisholt Representative for complete details. Or write B (shown) offers extreme flexibility be en 
us for literature or cost estimates on your particular work. spindle speeds of from 154 to 2808 r.p.m.; Tu 





capacity between centers and 1514” swing over 
bed. Rugged saddle supports fast-acting § Ea 











f ie »\ a threading slide, easily positioned along bed. cor 
a asd Complete change-over from job to job can be p 
4 He a made in 15 minutes. h 
& AA » HACK 4 UNE any | £9 M PANY Investigate Gisholt’s Extended | ps 
= ae | = cca” é.- saad i | G2: 
Payment and L i Plans 
Madison 10, Wisconsin ym = we are 








TURRET LATHES * AUTOMATIC LATHES « BALANCERS * SUPERFINISHERS THREADING LATHES e Factory-Rebuilt Machines with New-Machine Guarantet chi 
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Appointments of Wayne W. 
Camp as technical representative 
in the midwest and east, and Wal- 
ter R. Hallis in the East Coast area, 
have been made known by Ren 
Plastics, Inc. 


Now representing S-P Mfg. Co. 
in the middle Atlantic states is 
Thomas A. O’Reilly, with head- 
quarters in Philadelphia. In Con- 
necticut and western Massachus- 
etts, George V. Rogers is the S-P 
representative. 


New sales and service engineer 
for Anocut Engineering Co. in 
north central Pennsylvania and 
New York is Frank Skahan. James 
D. Butkus now serves the Cincin- 
nati area, and Nicholas Chochron, 
Chicago and St. Louis. 


Wesley F. Payne has been ap- 
pointed chief field engineer in the 
Tri-Matic Oscillating Abrasive Belt 
Grinder Division of Sales Service 
Mfg. Company. 


Promotion of Robert L. Edwards 
to general sales manager for Mas- 
ter Pneumatic, Inc., was recently 
announced. 


Russell O. Newton has joined 
Erie Foundry Co. as sales manager. 


Newly appointed sales manager 
of the Heavy Machinery Division, 
The Cleveland Crane & Engineer- 
ing Co., is R. G. Birkin. 


Taking over as general sales 
manager of Seneca Falls Machine 
Co. is Ray A. Young. 


Thomas Jameson now serves as 
sales and service engineer in the 
New England area, and Harold J. 
Milliman in Michigan, for Wesson 
Company. 


The Torrington Co.’s new district 
engineers include Richard Finn, 
Tulsa, Okla.; Harvey M. Mauel, 
Eastchester, N.Y.; Robert F. Dea- 
con, Pittsburgh; and John W. Stout, 
Philadelphia. 


Frank E. Olson now covers sales 
activity in the Baltimore-Virginia 
area for Morse Twist Drill & Ma- 
chine Company. 


35 























TOOLMAKERS’ 
MEASURING 
MICROSCOPE 


Quickly measures 
transparent or 
opaque objects of 
any contour. Linear, 
accurate to 0.0001”; 
angular, to 1 minute 
of arc. 


NEW UNIVERSAL 
STAGING FIXTURE 


Positions small parts 
for critical measure- 
ment with B&l Bench 
Comparator and Tool- 
makers’ Microscope. 
Auxiliary base, with 
7” travel, increases 
range beyond that of 
measuring stage. 


BENCH 
COMPARATOR 


Exclusive under- 
stage illumination— 
no complex set-ups, 
no holding fixtures 
for most work. Mag- 
nified silhouettes, 
show errors instant- 
ly. Reads to 0.0001” 
with optional mi- 
crometer stage. 


NEW SCRATCH- 
DEPTH GAGE 


With this simple 
hand-held instrument 
you can measure 
the depth of any 
scratch to 0.0001”, 
with a range of 0” 
to 0.015” 


PRECISION 


PRODUCTION 
PROBLEMS? 








Here’s help from 


Bausch & Lomb 


age] e) Ree) 3-jie) | | 
ih, Bo od om ated | | 
FABRICATION 
MEASURING 
TESTING 





STEREOZOOM* 
MICROSCOPES 


Magnified 3-D views 
of tiny parts. Dust- 
proof, shockproof, 
can be mounted 
right in machine or 
fixture. Speeds as- 
sembly, inspection. 
Most complete line, 
widest field of view. 





OPTICAL AIDS 
CATALOG 


Time-and-money-sav- 
ing data on Surface 
Comparators, Indus- 
trial Magnifiers, Ma- 
croscopes, Microm- 
eter Discs, Brinell 
Microscopes, Micro- 
scope Bodies, Wide 
Field Tubes, Shop 
Microscopes. 





OPTICAL AIDS 














[SAuBEMe Lome ormeal CO setmsstee 8 sew 





*TRADEMARK, BAUSCH & LOMB OPTICAL CO. 


MAIL COUPON TODAY FOR VALUABLE DATA 





BAUSCH & LOMB OPTICAL CO. 
77303 Bausch St., Rochester 2, N. Y. 


Please send literature on optical production 
aids checked below: 
(C) Toolmakers’ Microscope [] Scratch-Depth 
Gage [_] Bench Comparator [_] Optical Aids 
Catalog [] StereoZoom* Microscopes 
C) Universal Staging Fixture. 


EE ee 

TITLE ...... 

COMPANY ........ 

ADDRESS .. seat sendin 
SA eee eee ee 


an an ow aw ow oe a oe ee ew a ew aaa 
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big advantages with all 


CLEVELAND 
New Style 


COUNTERSINKS 
ee 


@ Easy feeding 
© Long tool life 
@ Burr-free holes 
© Better finish 


Many tests in customers’ plants have proved that the newly 
designed CLEVELAND New Style Countersinks give outstand- 
ing performance in all materials . . . on both machine and 
portable equipment . . . and operate without chatter over a 
wider range of speeds and feeds than ever before possible. 

The High Speed New Style Countersinks (Single Flute and 
Three Flute) are available in body diameters of 4” to 1%", 
with included angles of 60°, 82°, 90°, 100°, 110° and 120° 
for sizes up to 1”, and angles of 60° and 82° for the 14" size. 

The Carbide Tipped New Style Countersinks (Single Flute 
and Three Flute) come in body diameters of 4” to 1”, with 
included angles of 60° and 82°. 


Write for your copy of this Helpful New Folder 


Gives recommendations for countersinking holes in various materials, in 
both portable and machine work. Illustrates methods of regrinding. 
Lists the sizes and point angles of the new Countersinks, 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


for CLEVELAND } Quality Tools... prompt delivery from stock 


op. 6 OF OP DAS Ds OF. Ou BD a's ty eb) = 5 6 lon 





1242 East 49th Street - Cleveland 14, Ohio 


Stockrooms: New York « Atlanta « Cleveland * Detroit * Chicago * Dallas *« Los Angeles * San Francisco 
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MEN | 





YOU SHOULD 
KNOW 


New director of engineering at 
Micromatic Hone Corp. is John H. 
Greenling. Taking over Greenling’s 
former job as chief engineer is 
Robert W. Militzer. 


Appointments of Joseph W. Wells 
to chief product engineer, and Rol- 
and E. Brault to chief industrial 
engineer, have been announced by 
the Wallace Barnes Division of 
Associated Spring Corp. 


Newly appointed director of 
manufacturing services for Borg- 
Warner Corp. is William F. Martin. 


P. O. Peterson has been elected 
president, chief executive officer, 
and a director of Hercules Motors 
Corporation. 


Recently appointed factory man- 
ager for Nat‘onal Broach & Ma- 
chine Co. is Frank Kirsten. Carl 
Motz was named chief engineer. 


John F. Claydon, former man- 
ager of the Coated Abrasives Divi- 
sion of the Carborundum Co., was 
recently elected its vice president. 


Van Norman Machine Co. an- 
nounces the election of George P. 
Burns to vice president and sales 
manager of machine tools. 


Chrysler Corp’s recent promo- 
tions include G. H. Stover, general 
plants manager, and E. W. Engel, 
director of production control for 
the car and truck assembly group. 


Position changes at DeVlieg 
Machine Co. include C. B. De- 
Vlieg, now chairman of the board; 
C. R. DeVlieg, now president; 
Richard A. Jerue, vice president in 
charge of engineering; and Allen 
N. Sweeney, director of engineer- 
ing and research. 


Oran W. Thompson has taken 
over as vice president-chief engi- 
neer of W. O. Barnes Co., Inc. 


Niagara Machine & Tool Works 
has announced the appointment of 
Edwin A. Munschauer, Jr., as di- 
rector of research, and H. Stanton 
Cheyney, service manager. 


... Continued on page 38 
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NEW.../MPROVED...mode/ 15A 






the STRIPPIT 
FABRICATOR 


for high-profit, low-cost punching, 
notching and nibbling...for prototype, 
short and medium production runs 


FEATURING the new Strippit Electro-Hydramatic 

Head — simplified design ... minimum number 

of parts . . . needs no pressurized air. Makes 

the 15A easier to install. simpler to maintain. 
more economical to operate. 





punches 
any round or shaped hole up to 314” diameter in sheet material 
— up to 14” mild steel. 
notches 
90° corners — rectangular, radii, vee and special shape edge notches 
— up to 4” capacity in mild steel. 
nibbles 
straight line or contour shearing up to 38” diameter circle, at 165 strokes 
per minute, 14” mild steel. 
accurate, quick-set gauging 
a unique, multiple-stop system for exact work positioning to any 
layout specifications — in seconds. 
quick-change punches and dies 
from one size to another in less than 20 seconds — within easy reach 
in labeled, built-in file drawers. 
easy conversion 
to a high speed production punching unit with the Strippit Duplicator 
and the Dupl-O-Scope or Microbars to punch Duplicator templates. 
WRITE TODAY 
for new Catalog 15A and demonstration at your own plant of the 
capabilities of this high-profit fabrication system. 


simaite wares STRIPPIT inc 


ne 212 Buell Road e Akron, New York 
In Canada: Strippit Tool & Machine Company, Brampton, Ontario 


CIRCLE INFORM-A-GRAM KEY NO. 37 


wip 
Vn Eo O 


HOUDAILLE 
- } vy 











38 


mo) am dal Precision : 
of a Count-down... \@ 





S 
“W-aJ LAUNCHES A NEW 


CUTTING TOOL LINE 
FOR MILLING ACCURACY 


For precision milling to close tolerances, so vital in today’s 
high-speed, high-production manufacturing, T-JI now offers a 
new, improved line of milling cutters. The new cutter line fea- 
tures a high helix angle, double back-off, and a right-hand 
spiral to produce more and smoother cuts between grinds, and 


a free-cuttink, stronger tool. 


Specially designed and precision-manufactured for die sinking 
and production milling, the new line is designed to include 
flats on the shanks for set screw type drivers on all of the end 
and side milling cutters. Write today for complete information 


to the Tomkins-Johnson Company, Jackson, Mich, 


Ask for completely new cutter catalogue No. 259. 


T-J 






TOMKINS-JOHNSON 


RIVITORS . AIR AND HYDRAULIC CYLINDERS . CUTTERS. -CLINCHORS 
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...Men from page 37 


Harry A. Skillman is now the 
West Coast manager of the Pres; 
& Die Supply Division, and Miltoy 
J. Jefferis, factory manager fo; 
E. W. Bliss Co. 


Newly appointed engineering 
manager of the Master Power 
Corp., a Black & Decker Mfg. Co, 
subsidiary, is William S. Brucker. 


Promotions announced by 
Worthington Corp. include Aloy- 
sius M. Tullo, group vice president: 
William A. Finn, general manager 
of the Harrison (N.J.) Division; 
and Frederick B. Seel, general 
manager of the Holyoke Division. 


John F. Probst succeeds Russell 
E. Frushour, who is retiring, as 
president of South Bend Lathe, 
Inc., a subsidiary of American Stee] 
Foundries. 


Yale Materials Handling Divis- 
ion, The Yale & Towne Mfg. Co. 
has announced that Norman R, 
Amberg is the new plant manager 
and Thomas H. Olson, works man- 
ager. 


Erman V. Cavagnero is the new 
chief design engineer and Werner 
Vogt is the chief development en- 
gineer for the Machine Division of 
The Torrington Mfg. Corp. 


Rivett Lathe & Grinder, Inc. re- 
cently announced that Thorwald §. 
Ross, Jr., is now vice president in 
charge of manufacturing; Walter 
C. Woodworth, production and pro- 
curement manager; and William 
R. Wright, purchasing agent. 


Albert J. Reichers is now general 
plant manager at Copper Alloy 
Corporation. 


John P. Sullivan, formerly per- 
sonnel manager of Hamilton Stan- 
dard, division of United Aircraft 
Corp., was recently elected presi- 
dent of Hamilton-Electrona, Inc., a 
new company owned by Irving 
Rossi, the Carl Zeiss Foundation of 
West Germany, and United Air- 
craft Corporation. 


Taking over as general manager 
of Cone Automatic Machine Co. 
Inc. is Robert R. Rhodehamel. 
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What other shops found out 
about Hydraulic Clamping 


1 
i 
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LODDING ENGINEERING SAVES MORE THAN 214 HOURS ADAY... 
since its switch from manual to Newton Hydraulic Clamping, reports 
Edward Bedard, Lodding Plant Superintendent. Former manual meth- 
od took 22 minutes — 14 clamps for each set-up. Newton System 
reduced number of clamps required to two, with one manual operation. 
Repositioning takes 4 minutes per set-up which, done 3 times daily, 
saves nearly an hour in set-ups. Another 105 minutes per day is gained 
in production time. Total time saved — over 214 hours a day. Mr. 
Bedard also states, “We can pay for this unit every two weeks, if we 
include our installation time.” Shown is a multiple drill fixture. 


(Lodding Engineering Corporation, Auburn, Mass., is the leading manufacturer 
of doctors and doctor blades for the pulp and paper industry.) 


KINNEY CUTS CLAMPING TIME 90% PER PIECE... 

since the application of Newton Hydraulic Tooling to the clamping 
parts in a precision boring operation (illustrated above). “Actual 
clamping time per piece decreased by 90% and floor to floor time 
decreased by 67%,” states Melvin S. Naiman, Tool Engineer at Kinney 
Manufacturing Co. With the stud and nut arrangement originally used, 
the machine operator experienced difficulty in tightening clamping nuts 
with a wrench. “Complete elimination of this drawback,” Mr. Naiman 
reports, “was the result of changeover to hydraulic cylinders. Operator’s 
clamping motions have been reduced to a single rotation of the screw 
pump handle.” 


(Kinney Manufacturing Company, yo Ty is a division of New York 
r Brake Company. 
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form, the Newton Hy- 
draulic Tooling Sys- 
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hand pump with pres- 
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Further advantages of 
Newton Hydraulic Clamping 


Besides speeding production by reduc- 
ing set-up time, the Newton System is 
easy, safe and economical to operate. 
Uniquely versatile, any number of clamp- 
ing cylinders can be used up to the fluid 
capacity of the hand pump. A multiplicity 
of clamping positions can be achieved — 
horizontal, vertical, angular, swing, trun- 
nion. Unexcelled for clamping odd-shaped 
pieces. Clamp pressure is uniform through- 
out the system, rigidly controlled, indicated 
by a gauge. Operating pressure is in the 
2000 — 2500 psi range. The system is 
self-contained with no outside source re- 
quired to maintain pressure. Both screw 
and lever pumps, equipped with pressure 
locks, available in two sizes — cylinders 
in varied size ranges. Air actuated hydrau- 
lic pumps, also available in two sizes. 


HYDRAULIC SYSTEM PROVIDES: 
@ Rapid operation of clamps in jigs and 
fixtures 


®@ Controlled clamping pressure 


@ Self-contained clamping — independ- 
ent of external power sources 


@ Versatility of clamping applications 


® Safety, simplicity and economy of 
operation 


e A variety of pumps, cylinders and 
mounting devices 


Send for complete information and catalog. 


A Newton engineer will be happy to sit 
down with you to discuss your particular 
clamping problem ard to give advice on 
the type of equipment best suited to your 
needs. 


vee clamps down on set-up time 
NEWTON 


AUBURN, MASSACHUSETTS 
See Newton Systems demonstrated at 
Detroit A.S.T.E. Show April 21 —- 28 
BOOTH NO. 1627 
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Designed for the ‘Missi/e |! Age” 


GORTON(s 
“Trace-Master”’ Mastermil 


; 


with exclusive combination of sustained toolroom accuracy ~— 
and precision-built Trace-Master Hydraulic tracer control 3 








co... : "= 


The valve of the Trace-Master —— a 
control operates with such 


close-tolerance accuracy that N W | A 5 
ure. | = wire Else will yoy 
mice, — | Nd this comp 

} od Two H.P, s 

2. me Millin 


Nation 


Pindle motor 


can not be used. 


3 Models Available (1) 180° Vertical Hydraulic Feed 
to Knee (2) 360° Cross Hydraulic Feed to Ram and 
Longitudinal Hydraulic Feed to Table (3) 3D Hydraulic 


feed to knee, ram and table for 3-dimensional work. 

‘Trace-Master controls can be furnished with the * odel 1-22 Mastermil illus- 
trated above or the Model 9-J Super-Speed Vertical Mill with single spindle, 
twin spindles and/or six inch higher column for additional vertical capacity. 


1203 Racine Street, Racine, Wisconsin 


Tracer-Controlled Pantographs, Duplicators — standard and special... Horizontal and 


SINCE 1893 : , : ; 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories 
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DONT 
WASTE 
DOLLARS 


IN MACHINE 
OUTPUT 


y 


SEND 
FOR THIS 
BOOKLET 

TODAY! 


With rising costs and increased competition from both foreign and 
domestic sources . . . you will find this a timely review of how some 
shops are reducing machining costs per piece by retiring certain out- 
moded ideas. As one plant owner did, perhaps you too will conclude 
... “A cutting edge on an indexable carbide insert that costs only a 
few cents is an extremely small price to pay for the efficient use of 
machines costing thousands of dollars.” 


PENNIES 


IN TOOL LIFE 





Proof? Check actual on-the-job results shown in the table below 


Get the complete story. Send for this booklet today and ask your 
Kennametal Representative for complete information on how Kendex* 
(patented) tooling is increasing productivity on many types of ma- 


chining operations. Write KENNAMETAL INc., Dept. DP, Latrobe, Pa. 
*Trademark 


Typical Examples — Same Machines .. . Same Tools . . . Same Workpieces 


97225 


INDUSTRY AND 








Job No. 1 Job No. 2 Job No. 3 Job No. 4 





240- Minute 
Tool Life 
Setup 


25-Minute 
Tool Life 
Setup 


75-Minute 
Tool Life 
Setup 


25-Minute 
Tool Life 
Setup 


120-Minute 
Tool Life 
Setup 


80-Minute 
Tool Life 
Setup 


120-Minute 
Tool Life 
Setup 


22-Minute 
Tool Life 
Setup 





Machine Cost per Hour 
Tool Cost per Hour 
Cost per 8-Hour Shift 
Pieces per Shift 

Cost per Piece 


$ 8.00 
$ .04 
$64.32 
51 
$ 1.26 





$ 8.00 
$ .40 
$67.20 
181 
$ 37 


$10.00 
$ .36 
$82.88 
8 
$10.36 





$10.00 


$ 9.00 
$ .14 
$73.12 
94 hrs./pe. 
$859.16 





$ 9.00 
$ .215 
$73.72 


41 hrs./pe. 


$377.81 


$ 9.00 

$ .14 

$73.12 
8 

$ 9.14 


$ 9.00 
$ 77 
$78.16 
16 
$ 4.88 








Cost Reduction 








10% 








56% 











CIRCLE INFORM-A-GRAM KEY NO. 











TOOLING & PRODUCTIQy 










wt | will Domed anere (elie 


, CVWisr aes 
NEW f milling 


ERICKSON 


MASTER SPACER® 
; 


| with No. O Timken Bearings 


gives increased ee q 
° = \ a ia 
production and i E 


optimum accuracy in 


y ae Pig”. Vy 
\ ll ne 
\ << 


a = @ v7 


\ ~. milling 

Ty a . : 

Ce - we 1 * 
‘ 7 \ i 
a. = \ ar 
° ° \ ——— 4 
inspection § \ ge <= 
I ON 


f h- 
| ar > 
RE Ki 


# 


3 ~ 
WA 
4 


eth 





jig drilling 













J 


Write for frec catalog 
"Erickson Master Space 
today. And at the 
same time request 
your copy of Catalog K 
you'll find cost 


The new Erickson Master Spacer quickly and accurately 
positions work for a wide variety of jobs. This one tool can 
eliminate expensive jigs and fixtures . . . makes it a 
simple procedure to set up drilling, milling, boring and 
special machining operations. 

The new Erickson Master Spacer, ideal for tool room and 
production machining, assures outstanding performance 
under heavy helical cuts and slow feeds. Indexing accuracy 
guaranteed within .001-inch cumulative error on a 6-inch 
diameter circle. Jig drilling is possible with either micrometer 
or ‘“‘Jo”’ block setting. Timken bearing construction permits 
work to be trued in position with brake off because 
spindle alignment remains unchanged. 

The new Erickson Master S, can help you come to grips 
with your Number One Problem—high production costs. 

The first step is to get the Erickson story. we 


slashing applications 
for all Erickson 
holding tools 


Erickson Toot. Company 
34551-3 Solon Road @ Solon, Ohio 


EXPANDING MANDRELS « EXPANDING-COLLETS « SPECIAL HOLDING FIXTURES 
COLLET CHUCKS @ FLOATING HOLDERS « TAP CHUCKS « TAP HOLDERS @ AIR-OPERATED CHUCKS 
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HERE’S TO YOUR MONEY’S WORTH! 


WITH 1960°S IMPOSING ARRAY of trade 
shows, expositions, and conventions competing 
for your time and travel there’s no question of 
getting your money’s worth. 

However, with all that’s in store you are go- 
ing to have to work a little harder at it. 

Physically, shows are bigger, both in area 
and in inclusiveness of subjects covered and 
industries participating with working exhibits. 
Program-wise, the know-how and show-how 
are far more advanced, in keeping with the 
technologies on display. 

One of your biggest show-attending projects 
will be to sift your interests and budget your 
time on a most discriminating basis. 

April, in Detroit, will see the ASTME Tool 
Show, and in combination with it a program of 
technical sessions. Between the equipment dem- 
onstrations on the exhibition floor, and the 
great diversity of technical papers, you will 
need to allocate your hours almost miserly. 

Also in April comes one of the year’s out- 
standing disclosures of advanced practices—the 
Westinghouse Machine Tool Electrification For- 
um. Sponsored by Westinghouse and _ pro- 
grammed by an industry-wide panel of ma- 
chine tool builders and users, the Forum will 
mark its 24th anniversary. For many of us it is 
a blue chip “must.” 

Just as necessary to the successful manufac- 
ture of your product as any machine tool are 
the techniques of quality control. Thus the 
American Society for Quality Control is mak- 
ing its bid for your presence at its Annual Con- 
vention, May 24-26, San Francisco. 

This is always a hard-working convention, 
a tight schedule of concurrent sessions so pro- 
grammed that you can make the most of your 
time and specialty; be it aircraft, automotive 
or electronics. Here, again, your time is your 
investment; the know-how is your dividend. 

The benefits you can derive from your at- 
tendance at 1960’s conventions and expositions 
will vary directly with your success in budget- 
ing your time and effort. 

First and foremost is your motivation to in- 
vestigate all equipment that has a direct-bear- 
ing on your manufacturing problems. The best 
way to streamline your program is, immediate- 
ly upon arrival, to plot your course. Even an 
hour spent with the floor plan and list of ex- 
hibitors can pay off in minimizing time-consum- 
ing back tracking. With your floor plan plainly 
marked as to the exhibits that you must cover, 
a glance will give you the most direct route 
from one to another. This may sound trite, and 
if you’ve never been lost in an exhibit hall— 
okay, just skip it! 

Particularly, will you need to organize your 
coverage of next September’s Machine Tool 
Exposition—the biggest event of all. 


Held only every five years, the impact of the 
new models, new controls, new economic con- 
cepts, and new standards of productivity, upon 
even today’s yardsticks of value and perform- 
ance will be a strain on any last shred of com- 
placency you may be harboring. What has been 
“good enough” will, in many cases, become ob- 
solete in face of the new disclosures. 

Your greatest incentive to cover thoroughly 
the National Machine Tool Builders’ Exposition 
—to get your money’s worth — is knowledge 
that your competitor is right there on your 
heels, and for the same purpose. 

September 6-16, concurrently with the Ma- 
chine Tool Exposition will be the Production 
Engineering Show on Chicago’s Navy Pier as 
well as Chicago’s second Coliseum Machinery 
Show. For you these hold forth more new tools, 
machines, and methods, many of which will be 
displayed for your evaluation the first time. 

What you will be able to take home from 
the two Chicago exhibitions can be expressed 
best in terms of the millions of dollars in re- 
search and development which have preceded 
the realization of the working demonstrations. 
Some of the equipment has been under wraps 
for many months and, as of today, some of it 
has yet to get its final coat of paint. 

The American Society for Metals’ 42nd Na- 
tional Metal Exposition and Congress will beck- 
on you to Philadelphia, October 17-21. Bul- 
warked by its over forty years of “seniority” 
and prestige, with a formal program of missile 
age metalworking of international scope, the 
ASM Congress promises you five stimulating 
days. Research and development reports from 
top flight authorities, plus a wealth of exhibits 
covering equipment, instruments, and methods 
demonstrations, will assure that you will be 
gaining more than your money’s worth. 

November will see a grand finale to your 
year of conventions and exhibitions — your 
accumulation of know-how and witnessing of 
show-how. At Los Angeles’ Western Tool 
Show, November 14-18, you may become thor- 
oughly briefed in the outstanding accomplish- 
ments of metalworking west of the Rockies. 

Truly, 1960 promises you a year rich in new 
metalworking concepts and disclosures, widely 
and skillfully communicated via lecture plat- 
form, display demonstrations, and open discus- 
sions. It’s all yours, to be had for the taking— 
and the harder you work at it, the more you 
can get out of it. It’s your money’s worth! 


——e 


Editor 
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for speed and accuracy in production 
it pays to use UNIVERSAL DRILL BUSHINGS 


Write for complete 
catalog, today! 


UNIVERSAL ENGINEERING COMPANY + FRANKENMUTH 8, MICH. 
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One of 16 Clearing and 12 Bliss 
presses that form body components 
for Simca cars. The 1500-ton 
Clearing forms roof panels. 
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Cash In On Overseas Expansion 


CONTINUED GROWTH of indus- 
try overseas presents management 
of U. S. metalworking plants with 
both an opportunity and a chal- 
lenge! 

By 1963 the average Latin Ameri- 
can metalworking plant plans to 
increase its output 111%. In the 
Middle East, metalworking plants 
expect to expand 49%; in Oceania, 
42%, in Africa, 34%. Metalworking 
plants in the Far East foreeast an 
increase of 104%, while the al- 
ready industrialized area of Europe 
predicts a 41% gain. Dollar-wise, 
the average metalworking plant 
outside of the U. S. and Canada 
will spend $193,000 on new equip- 
ment in the next two years. 

In many foreign countries, in- 


by Stephen W. Kann 


dustry will be expanding at a fas- 
ter rate than in the U. S. This 
means a growing market overseas 
for a wide variety of U. S. plant 
equipment and raw materials. It 
also means more competition from 
a wide array of products made in 
foreign plants. 

U. S. manufacturers can profit 
from overseas metalworking ex- 
pansion by 1) exporting the type 
of product for which there is a 
ready market overseas, 2) estab- 
lishing plants overseas in areas 
that have high profit potential and 
cannot be satisfactorily served 
from the U. S., and 3) putting 
know-how to work overseas by 
means of license agreements or 
plant operating contracts. 








Mr. Kann is editor of Industrial 
World Magazine, which is di- 
rected to plant executives out- 
side the United States. From a 
sampling of his readers en- 
gaged in metalworking he has 
determined their cumulative 
expansion plans. From field 
trips to various countries he 
has been able to add thoughts 
on how U. S. manufacturers 
can profit in the expanding 
world markets. 


















Step Up Exports 

Last year the U. S. sold an esti- 
mated $16.2-billion worth of goods 
overseas, including some $85-mil- 
lion worth of machine tools. Econ- 
omists believe that this year our 
exports will reach $18.5-billion. 

Factors that are tending to in- 
crease our exports include the gen- 
eral world business prosperity, the 
shipment of steel mill products that 
could not be delivered last year be- 
cause of the steel strike, and the 
removal of some quota restrictions 
on U. S. goods. 

For the U. S. metalworking 
plant, concentration on the type of 
product with which it can beat 
foreign competition is the best way 
to increase exports. Price of the 
product is not the only important 
factor. Design, quality, and per- 
formance are equally vital. 

Currently, four basic types of 
U. S. metalworking products en- 
joy healthy export sales—special 
tools, “stripped” chrome-less units, 
mass produced items, and new in- 
novations. 

Special tools, including process 
equipment and machine tools, will 
retain a good export market for 
some time to come. The high vol- 
ume sales of European cars in the 
U. S. has been a boon to manufac- 
turers of automotive machine tools. 
Bullard, for example, has sold more 
of its Mult-Au-Matic machines to 
Germany’s Volkswagen than to all 
of Detroit’s automakers combined. 





Export sales of mass production 
equipment is being assisted by the 
formation of larger marketing 
areas, such as the European Com- 
mon Market and the Outer Seven. 
These regional unions will create 
more competitive business condi- 
tions and larger markets. This, in 
turn, will make it worthwhile for 
them to adopt U. S.-style mass 
production techniques. 

“Stripped” chrome-less units of 
both consumer and industrial goods 
have helped boost export sales for 
many companies. These low-cost, 
accessory-free models often have 
the same high-quality sturdy con- 
struction that has given U.S. prod- 
ucts their reputation overseas. At 
the same time they are stripped of 
expensive doodads that are essen- 
tial in the U.S., with its market of 
yearly obsolescence, but mean lit- 
tle in most export markets. 

An industrial example of this 
type of product is the Logan engine 
lathe; in the consumer field, the 
compact cars. 

Mass production items made in 
modern U.S. plants can sometimes 
be manufactured with higher-cost 
U.S. labor and sold overseas at 
lower prices than if they were 
made there. Products of this type 
are goods for which our high 
standard of living has created in a 
large market, but for which the 
overseas market is still compara- 
tively small. Examples include 
small gasoline engines, certain 
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Assembly line for Royal-McBee 
typewriters in Leiden, Holland. 
Typewriters are made for Europe 
and the Middle East, as well as 
small portables for the U. S. 


portable power tools, high horse. 
power outboard motors, self-con- 
tained room air conditioners, pack. 
aged oil burners, hi-fi amplifiers, 
pleasure cruisers, and industria] 
heating controls. 

New innovations can be a vita] 
factor in export trade. For exam- 
ple, exports of large jet passenger 
planes will have a bouyant affect 
on our total overseas trade this 
year. Overseas shipments of nu- 
clear research and power reactors 
continue to be an important item, 
Many U.S.-made instruments, pro- 
cessing machines, plastics, steels, 
etc., are sold because new develop- 
ments have made them better than 
anything available overseas. 

In the consumer field, U.S. re- 
frigerators, washing machines, and 
cars have always enjoyed a small, 
healthy market in countries such 
as Germany, France, and England 
that have well-known plants pro- 
ducing similar products. The pur- 
chasers of the U. S. consumer prod- 
ucts are the wealthy who want 
something a little bit better. The 
gvcwing prosperity and _ rising 
standard of living in many over- 
seas areas is expanding this “top 
cream” market. 

For the U.S. plant a new inven- 
tion, process development, or basic 
design improvement is a sure way 
of insuring a healthy business, 
both within the U.S. and in export. 
But some firms make the error of 
first saturating the U.S. market be- 
fore considering overseas custom- 
ers. 

Companies that have followed 
this policy found that when they 
were ready to tackle the overseas 
market their business had been 
taken away by a smart foreign cop- 
ier. It’s best to develop the over- 
seas and domestic markets at the 
same time, and thus build up a 
world-wide reputation that will 
help to deter late-comers. 

Another factor that tends to aid 
metalworking exports is the U.S. 
government’s program to boost the 
sale of U. S. products abroad. 
Since last year, Development Loan 
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Fund and some International Co- 
operation Administration loans 
contain the stipulation that pur- 
chases must be made in the U. S. 
In addition, the Administration 
plans to sponsor a short-term ex- 
port credit insurance program sim- 
ilar to the systems available to 
German and British manufac- 
turers. 

invest for Profit 

During the past few years a 
steady stream of U. S. manufac- 
turers have set up subsidiaries 
abroad. These foreign plants can 
take advantage of low wage rates 
and the normally higher overseas 
profit margins. They also help to 
protect the U. S. company’s share 
of the market from competition, 
and to boost U. S. exports of com- 
ponents or special models not made 
overseas. 

To date some 70 metalworking 
machinery manufacturers have es- 
tablished foreign manufacturing 
arrangements, mostly in the United 
Kingdom, the nations of the Euro- 
pean Common Market (France, 
Germany, Italy, Belgium, Holland 
and Luxembourg), Brazil, and 
Australia. 

Many concerns have established 
new overseas plants “from 
scratch.” Often equipment that has 
become surplus in the U. S. parent 
plant is sent abroad. In other in- 
stances U. S. companies have 
bought going concerns overseas. 


A third technique, particularly 
popular with the chemical indus- 
try, is the formation of joint ven- 
tures with local companies. In such 
a setup, the foreign company sup- 
plies the local management know- 
how that can be essential in the 
success of the operation. Some- 
times the U. S. company’s share 
is in the form of equipment and 
process data. 


Profit from Know-How 


All these techniques require 
some financial investment. There 
are also ways of putting know-how 
to work overseas without risking 
any money. 


The most popular method is to 
license a foreign company to man- 
ufacture your product. In return 
for their use of your trademark 
and technical data you receive a 
royalty—usually a percentage of 
the unit sales price. In this type of 
arrangement it is vital that the 
overseas manufacturer maintains 
your product quality. 

Contracting with an overseas 
company to produce the product to 
your specifications, much as a sub- 
contractor, is another popular tech- 
nique. With this type arrangement 
you control product distribution. 
This arrangement has worked out 
particularly well in the manufac- 
ture of items that require consid- 
erable plant facilities such as 
cranes, boilers, radial drills, and 
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paper processing machinery. 


Some U. S. metalworking con- 
cerns are putting their know-how 
to profitable use overseas by giving 
technical advice or operating plants 
erected for others. For example, 
Cleveland’s Steel Improvement 
and Forge Company designed, 
helped build and now operates the 
forging division of Industrias Kai- 
ser Argentina, a Kaiser enterprise 
that turns out Jeeps and the Cara- 
bela passenger car. 


Think Big 


Marketing your product over- 
seas requires the same aggressive 
sales techniques necessary in the 
U.S. That’s why most large cor- 
porations no longer consider export 
as a small off-shoot of the domes- 
tic sales department. Instead, they 
have raised overseas business to 
the same management divisional 
level as domestic sales depart- 
ments. 


Whether we like it or not, metal- 
working plants overseas plan to 
expand. This added capacity will 
result in more competition for 
many U.S. products. But, it also 
gives the farsighted manufacturer 
an opportunity to participate in 
the profits to be made overseas. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 





Metal Dome Tops 
New ASM Home 


After many years of planning and 
waiting, the American Society for Metals 
finally gathered its scattered departments 
and installed all operations in their new 
headquarters in Novelty, Ohio. The whole 
setup of their Metals Park reflects man's 
utilization of the earth’s mineral re- 
sources and the new era in the world of 
metals. It h all b activities 
and the Metals Documentation Service, 
special engineering literature searching 
system. 





The spectacular geodesic dome, says 
ASM, depicts man’s mastery of metals. 
It is 103’ high, has a 250’ dia, and is 
composed of 13 miles of extruded alum- 
inum alloy tubing and tension rods. 
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INCREASING MACHINING 
SPEEDS and reducing the amount 
of machining necessary, saves 
money. An analysis of a few of 
The Lincoln Electric Company’s 
operations points up the possibility 


rii 4 o and feasibility of this kind of pro- 
TS) er pee S duction thinking. 

Lincoln started using carbide 

tools in 1935. Even then, the po- 


6 
i m p roved Desig ns tential machining cost reductions 


possible with these tools was ob- 

e vious. However, their premium 
Linked tor price required that application re- 

strictions be set to insure efficient 

use. Methods Engineering analyz- 

e - ed existing procedures and tool 
Production co no my costs and determined that machin- 
ing had to be done at a minimum 

speed of 500 sfpm before the ad- 

ditional tool cost could be justi- 


fied. Top speeds actually reached 
and used at that time were around 

































1000 sfpm. 
Over-emphasis on tool life and under-emphasis on machine- Today, due to improvements in 
time costs is a common fault. Lincoln Electric's approach to both tool and machine design, the 
machining economy evolves around designing parts that re- lower limit’ has been raised, with 
quire as little machining as possible, and then machining those few exceptions, to 800 sfpm. Max- 
parts as fast as possible. imum speeds for production opera- 
tions are over 1500 sfpm — all 
easily within their machines’ 
ranges. 
In machining a gasoline engine 








welder connecting ring assembly, 
for example, a Gisholt Fastermatic 
lathe makes a rough face cut, re- 
moving 3/32” of material, at a 


















Fig. 1. Louvered connecting ring assemblies need tempo- 
rary banding for rigidity during machining, which is done 
at 1200 sfpm. Left to right are part, ‘“‘band,’’ and band- 
ed assembly. 
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automatic 


speed of 1200 sfpm and feed of 
0.010 ipr. Other operations on this 
part include finish facing that sur- 
face, rough facing and finishing 
the opposite surface, and boring 
and chamfering both ends. All 
these operations are also run at 
about 1200 sfpm. Carbide throw- 
away tools are used for facing, and 
carbide brazed-tip tools, for rough 
cutting and chamfering. The grade 
used is Kennametal K-21. 


Design requirements for the 
finished faces demand that the two 
surfaces be parallel within 0.002” 
tir while in the machine, and 
0.007” when out. Initially this was 
difficult to accomplish and still 
maintain production speeds, since 
the 1/8” thick walls of the welded 
assembly are heavily louvered and 
do not provide rigid support for 
the face being machined. ‘I'empo- 
rary banding of the part (Fig. 1) 
solves this problem. 


This is but one of Lincoln’s high 
speed, carbide-tooled operauionis. 
Experience has proved that a con- 
tinuing survey of machining me- 
thods and a periodic check of im- 
provements in tool design can re- 
sult in further cost reductions. 
Eventually, however, a point is 


Fig. 2. Warner & Swasey chucking 
machines 
caps at 900 sfpm speed. Welde- 
signed caps (above) in three stages 
of manufacture—blanks, 
together, and finished. 


commutator 


welded 


reached where reductions are mi- 
nor, due to limitations in tool per- 
formance and/or machine capacity 
and capability. 

When this point is reached they 
find it practical to examine the 
basic design of the part. “Placing” 
material where it is needed can 
prove as great a cost reducing tool 
as good machining procedures. It 
can also cut machining time. The 
1/8” wall construction of the con- 
necting ring assembly is one result 
of effective “weldesign’” — build- 
ing up the rough part by welding 
sections together. 

Efficient use of material in a 
weldesigned commutator cap (Fig. 
2) results in better control of man- 
ufacturing costs by reducing the 
amount of machining necessary. In 
this case, faster than normal ma- 
chine speeds also help cut costs. 

A material saving of 40% and an 
overall cost reduction of 58% re- 
sult from the conversion of this 
part from a forging to a weldment. 

The two “doughnut” sections are 
stamped out from SAE 1020 hot 
rolled steel. The dished section is 
drawn from the larger one, and 
then both sections are welded to- 
gether, using Lincoln’s automatic 















submerged are welding process. 
Machining includes rough bor- 
ing, finish boring, four chamfering 
operations, one rough turn, one 
taper turn, and a rough face. Al- 
though there are many operations, 
only a small amount of material 
has to be removed in each one. 


All operations are performed on 
a Warner & Swasey 2AC chucking 
automatic, at speeds of 900 sfpm 
and 0.0077 to 0.010 ipr feeds. K-21 
carbide inserts are used wherever 
standard tool forms are required, 
and modified brazed tip tools are 
used elsewhere. Machining time 
is 1.07 min/pe. Average produc- 
tion speed is 40 pcs/hr. 


The part in Figure 3 is a shaft 
coupling. Since this part is used in 
every engine welder, production is 
around 1000/mo, and any small 
saving in production costs has a 
strong multiplier to make it im- 
portant. 

The function of the part requires 
developing a centering shoulder on 
the one surface. An obvious de- 
sign approach would be to machine 
the part from 1” thick bar stock. 
Immediately, however, this would 
result in.a raw material loss of 
more than 18% and more than tri- 












ple the machining time. So, part 
components are first welded to- 
gether to place the basic material 
where it is needed. 

Machining operations on this as- 
sembly include rough turning the 
outside of the blank, facing the 
welded surface, and turning the 
centering shoulder. In preliminary 
operations, 1/16” of stock is re- 
moved at a speed of 700 sfpm and 
0.007” feed. Finish facing is done 
at 1400 sfpm. All outside corners 
are chamfered. 

The total machining time for 
the shaft coupling is 0.70 min, and 
production is 50 pes/hr. Insert type 
tooling is used for all operations. 

Lincoln has found that produc- 
tion economies resulting from de- 
sign improvements have been as 
important to cost control as effi- 
cient manufacturing procedures 
themselves. Since many design 
modification ideas originate on 


their production floor, they main- 
tain design flexibility to permit 
such modifications wherever 
possible. 


and 


whenever A close co- 









ordination exists between Design 
Engineering and Methods Engi- 
neering to permit free exchange 
and rapid incorporation of ideas 
that offer potential savings. 


Tool life is an important factor 
in all machining operations, parti- 
cularly when higher speeds are 
used. Lincoln engineers admit that 
excessive tool breakage raises tool 
costs and increases down-time. 
They have found, however, that 
this increase in costs must be 
weighed against the total increase 
that is encountered when lower 
speeds are used and fewer parts are 
produced in a given period. A care- 
ful evaluation resulted in the de- 
cision to accept a limited amount of 
tool breakage and maintain higher 
machining speeds. The excessive 
tool breakage limit includes a time 
allowance of 1% per tool job for 
tool maintenance and replacement. 
This means that 5%, or 5 min out 
out of every 100, is allowed on a 
job where five tools are used. If 
replacement and maintenance time 
exceeds this, the machine is not 


speed operation. 
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functioning properly, or the ma- 
terial or tool quality is not up to 
par. 

When a new operation is set up, 
maximum operating feeds and 
speeds are established by the Me- 
thods Engineer, who uses past ex- 
perience on similar operations as 
a guide. On multiple cut opera- 
tions the machining speed is usual- 
ly increased until a machine stall] 
occurs. The final speed is reduced 
to a point slightly below this point. 
Reductions from the established 


speeds are made only if tool 
breakage exceeds the allowed 
limits. 


High speed operation has not re- 
duced machine life at Lincoln 
Electric. Some of their lathes have 
been operating at speeds as high 
as 1500 sfpm on a daily basis for 
well over 10 years. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 


Fig. 3. Build-up of shaft coupling 
on which finish facing is done at 
1400 sfpm. Welding station (left) 
is conveniently tooled for 


high 








JCTION 


Pe Ma- 
up to 


et up, 
; and 
e Me- 
st ex- 
NS as 
pera- 
isual- 
> stall 
duced 
point. 
lished 
tool 
lowed 


ot re- 
incoln 
; have 
; high 
is for 


le are 
Write 
razine, 








MARCH 1960 


Fig. 1. 


Heat Treatment of 
Tool Steels 


TO OBTAIN MAXIMUM TOOL- 
ING OUTPUT in a given applica- 
tion, the “ingredients” of steel type, 
heat treatment, tool design and 
manufacturing procedure must be 
properly blended. Although each 
of these components is an equally 
important link in the resultant tool, 
the heat treatment represents the 
most abused factor from a metal- 
lurgical viewpoint. Improper heat 
treating practices, which do not be- 
come evident in relatively simple 
applications, can result in excessive 
downtime and subpar performance 
when applied to today’s difficult 
jobs, such as the working of high 
strength missile and aircraft alloys. 

The heat treatment of tool steels, 
although always comparable in 
principle to the standard quench 
and temper techniques (see T&P, 
July ’59, p. 48), often involves im- 
portant modifications of the con- 
ventional cycles. These modifica- 
tions generally determine optimum 
tool steel performance for a par- 
ticular application. 

Tool steels can be defined in a 
number of ways. The most mean- 
ingful, however, is merely to say 
that they are steels used for tools. 
This definition may sound trite, 


Typical microstructure of 
high speed steel in untempered 
condition (1000X). The structure 
consists of undissolved carbides dis- 
persed in grains of austenite. 


by Edward A. Steigerwald, PhD 


but it is worthwhile, since the tool 
steels, which encompass a wide va- 
riety of grades are generally clas- 
sified by their particular applica- 
tion rather than a specific compo- 
sition. Certain compositions are 
employed because they provide the 
material with properties desired 
for a specific use. It is on this basis 
that the tool steels are classified 
into five categories: carbon, non- 
deforming, shock-resisting, hot- 
work die, and high speed. Table 1 
gives representative compositions 
for each of these grades. 


Principles of Hardening 


The basic methods for heat treat- 
ing the carbon, non-deforming, and 
shock-resisting steels embody no 
major differences over those nor- 
mally employed by alloy steels. 
Steel at room temperature con- 
sists of two phases: 1) ferrite, 
which is essentially iron that has 
very small amounts of dissolved 
carbon and alloying elements, and 
2) carbides, which are composed 
mainly of alloying elements and 
carbon. 

To be hardened, the steel must 
be heated above a certain temper- 
ature, where the ferrite transforms 





to another structure called austen- 
ite. The quantity of carbon which 
the austenite is capable of accept- 
ing depends on the temperature, 
and this quantity decreases as the 
temperature is lowered. If the aus- 
tenite is quenched at a sufficiently 
rapid rate the carbon is not able to 
precipitate out of solution and re- 
mains “trapped” in the structure. 

The “trapped” carbon produces 
a supersaturated solution in fer- 
rite, which is called martensite. 
It is the capacity of the steel to 
keep the carbon in solution and 
undergo the martensitic transfor- 
mation, which is the important fac- 
tor in hardening. If the steel is not 
quenched rapidly enough the car- 
bon precipitates, resulting in a ma- 
terial of lower than maximum 
hardness. Carbon comes out of so- 
lution more slowly in steel with 
increasing amounts of alloying ele- 
ments. Hence, these steels are re- 





Dr. Steigerwald is a research 
engineer in Staff Development, 
Tapco Group (Cleveland), 
Thompson Ramo Wooldridge, 
Inc. 
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Fig. 2. Schematic tempering curve 
for a high speed steel showing con- 
tributions of 
Curve A depicts normal softening 
of martensite, and B represents 
hardening contribution produced by 


ferred to as having greater harden- 
ability. 

In order to produce martensite 
in the carbon tool steels, water 
quenching is required. Even with 
this drastic cooling the interior of 
a tool made of this grade of steel 
does not cool rapidly enough to 
harden fully. As a result, carbon 
tool steel parts generally have a 
hard, wear-resistant surface and a 
softer interior. These qualities 
make carbon steel undesirable for 
uses such as dies, which require 
regrinding operations. 

The non-deforming steels have 


individual factors. 


sufficient alloying elements to al- 
low them to be quenched in oil or 
in air and still form martensite. 
The less drastic quench decreases 
the tendency for quench cracking 
and large dimensional changes due 
to warpage. Non-deforming steels 
are, therefore, well suited for intri- 
cate dies since the probability for 
cracking is reduced and finish ma- 
chining in the hardened condition 
is minimized. The shock-resisting 
steels are similar in character to 
the non-deforming steels. Howev- 
er, they have lower carbon con- 
tent, which produces improved 
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Table | 


Representative Compositions of Alloying Elements 
for Five Grades of Tool Steel 
(In % Weight) 


Cc Mn 

0.25 
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0.60 
0.30 


0.30 
0.30 


Si Cr 
0.25 
0.25 
0.25 
1.00 


1.00 
5.00 


0.20 


4.00 
4.00 


1.00 18.0 
1.00 1.50 8.50 
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precipitation of special carbides and 
decomposition of retained austen- 
ite. Curve C is the overall change 
in hardness as a function of temp- 
erature produced by the summa- 
tion of contributions in A and B. 


toughness at the expense of some 
hardness. 

All of the tool steels require 
tempering or drawing after 
quenching. The as-quenched mar- 
tensite in the relatively high car- 
bon tool steels is extremely brittle 
and practically useless as a tool 
material. Tempering, which in- 
volves heating for periods of time 
greater than one hour and at tem- 
peratures above 400°F, greatly re- 
duces the brittleness of the mar- 
tensite but does not produce an ex- 
cessive decrease in hardness and 
wear resistance. 

Aside from the relatively high 
carbon content, the tool steels and 
heat treating methods thus far de- 
scribed do not present any marked 
deviation from conventional pro- 
cedure. The hot-work die steels 
and the highly alloyed high speed 
steels, however, require practices 
which make the heat treatment of 
these steels unique. In addition, 
they are the most interesting from 
a practical standpoint since they 
bear the brunt of the high produc- 
tion applications. 

The following discussion is cen- 
tered around the heat treatment of 
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the high speed steels in terms of 
their austenitization, quenching, 
and tempering. The hot-work die 
steels are generally similar in their 
fundamental problems; only the 
specific temperatures are different. 


Heating High Speed Steels 

Due to the presence of relatively 
large quantities of molybdenum or 
tungsten, the high speed sieels 
must be heated to temperatures of 
2150° to 2350°F, for hardening. 
The austenitizing or hardening 
temperature is a sensitive regula- 
tor of the hardness and toughness 
of the heat treated material. If the 
austenitizing temperature is too 
low, a small amount of carbides 
will dissolve in the austenite and 
the “free” carbon present will be 
reduced. This results in lower than 
maximum hardness. High austen- 
itizing temperatures will increase 
hardness by increasing the amount 
of carbon in solution. However, 
this can lead to excessive brittle- 
ness. 

A sensitive balance exists be- 
tween the number of carbides and 
the carbon content of the austenite, 
and a wide variety of mechanical 
properties can be produced by 
varying this balance between mi- 
cro-constituents. The proper aus- 
tenitizing temperature for a given 
application is generally determined 
from experiment and service ex- 


perience. In applications where 
good toughness is necessary, the 
hardening temperature is lowered 
to produce a low carbon marten- 
site. When toughness is not a strict 
requirement and hot hardness is 
necessary, as in single-point cut- 
ting tools, the hardening tempera- 
ture is raised to the high side of the 
allowable range. 


A typical microstructure for a 
high speed steel at the proper aus- 
tenitizing temperature is shown in 
Figure 1. The structure consists of 
undissolved carbides dispersed in 
grains of austenite. Aside from de- 
termining the carbon content of 
the austenite, the carbides also im- 
part some wear resistance to the 
high speed steel. 

In most tool applications, and 
particularly in cutting tools, the 
surface plays the greatest role in 
determining performance. Because 
of this factor, and the limited 


amount of machining performed on 
tools after heat treatment, it is es- 
sential that the steel undergoes no 
decarburization during the harden- 
ing operation. Due to the very high 
austenitizing temperatures in- 
volved, loss of carbon from the sur- 
face occurs rapidly under even 
slightly oxidizing conditions and 
neutral salt baths or protective at- 
mospvheres must be used. 


When the tool is complex or 
massive in shape, preheating at 
1350° to 1550°F must be employed 
before austenitization to avoid 
cracking. The time at the preheat 
temperature is not critical provid- 
ed temperature equalization is at- 
tained. A good rule of thumb for 
relatively simple tool shapes is to 
preheat all tools with cross-sec- 
tional areas greater than one 
square inch. 


Cooling Rates 


The essential feature in the hard- 
ing of steel is to quench at a rapid 
enough rate to avoid forming the 
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softer transformation products 
from the austenite structure. For 
high speed steels oil quenching is 
usually employed to obtain max- 
imum hardness, and in certain ap- 
plications air cooling is adequate. 


In cases where complex tool 
shapes are encountered, step 
quenching is used to reduce the 
tendency for cracking due to the 
drastic temperature change pro- 
duced by quenching directly to 
room temperature. The step 
quenching is done by removing the 
tool from the austenitizing furnace 
and quenching into molten salt at 
1000° to 1200°F. Temperatures 
above 1200°F should be avoided 
since carbon will come out of solu- 
tion reasonably fast at the higher 
temperatures, resulting in de- 
creased tool hardness. 


Once the tool has equalized at 
the intermediate tem»verature, it 
can be air cooled. An alternate pro- 
cedure frequently employed for 
complex or massive tools is to oil 
quench until the tool just loses its 


Fig. 3. Seauence of microstructural changes which occur during the 
heat treatment of high speed steel. The final tool structure consists of 
undissolved carbides and temoered martensite for the best combination 
of wear resistance, hot hardness, and toughness. 
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cherry red color and then remove 
it from the oil bath for air cooling. 
During quenching, it is essential 
that the tool be allowed to cool to 
room temperature before the sub- 
sequent tempering operation. 


After quenching, all of the struc- 
ture is nct martensite; undissolved 
carbides and austenite which did 
not transform are also present. 
Both the undissolved carbides and 
martensite have been previously 
discussed, but the important causes 
and effects of retained austenite re- 
quire further clarification. As a 
steel is quenched the austenite 
starts to transform to martensite at 
a characteristic temperature known 
as the M, temperature. As the tem- 
perature is lowered progressively 
below M,, increasing quantities of 
martensite form until the structure 
is practically 100% martensite at a 
temperature designated as My. 


In low alloy steels for example, 
the M, temperature is above room 
temperature, so a quenched steel 
microstructure is 100% martensite. 
In a highly alloyed steel, however, 
both M, and M,; are lowered until, 
in the high speed steels, the My, 
temperature is below room tem- 
perature and the quenching opera- 
tion results in the retention of ap- 
proximately 20% of untransformed 
austenite. After quenching, there- 
fore, the microstructure of high 
speed steel consists of approxi- 
mately 15% undissolved carbides, 
65% untempered martensite, and 
20% retained austenite. 


The retained austenite is a very 
soft ductile phase, which decreases 
hardness and is undesirable from a 
tool performance standpoint. Be- 
cause the austenite is soft, however, 
it takes a permanent “set” easily 
and tools can often be satisfactorily 
straightened after quenching and 
before tempering. An additional 
procedure is to do straightening 
during air cooling, before the tool 
reaches room temperature. 


Tempering 

The tempering procedure for 
high speed steel decreases the brit- 
tleness of the martensite, causes 
the retained austenite to transform 
to martensite, and produces 
secondary hardening. Figure 2 
shows the contribution of the hard- 
ness of the two competing processes 
which occur during tempering. As 
the draw temperature is raised, the 
hardness of the martensite de- 
creases in the conventional manner 
as shown in curve A. Due to the 
high alloy content in this type of 
steel, however, a special type of 
carbide precipitates in the 950° to 
1100°F temperature range, having 
the effect shown in curve B. This 
carbide and the martensite formed 
from retained austenite produce 
hardening which counteracts the 
initial softening effects. The over- 
all result is depicted in curve C, 
which indicates a maximum hard- 
ness being attained at a relatively 
high tempering temperature. 

Since the tempering operation is 
performed at 950° to 1100°F, the 
steel can be exposed to lower tem- 
peratures in service without suf- 
fering a hardness decrease. This 
is the property which has governed 
the metallurgical design and selec- 
tion of high speed steel for hot- 
work die applications and high 
speed cutting tools. 

After an initial tempering opera- 
tion, the microstructure consists of 
undissolved carbides, martensite 
produced from the initial quench 
which has been tempered, and 
newly-formed martensite which 
has resulted from cooling the re- 
tained austenite from the temper- 
ing temperature. The untempered 
martensite formed from retained 
austenite possesses the character- 
istic brittleness of freshly- 
quenched martensite, so for most 
applications tool steels should be 
double-tempered. Leaner grades of 
tool steels possess virtually no re- 
tained austenite after the initial 
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quench and require no double 
tempering treatment. 

A second tempering operation 
serves to decrease the brittleness 
of the newly-formed martensite 
and the ultimate structure con- 
tains undissolved carbides and 
tempered martensite (Fig. 3). This 
final product produces the optimum 
in properties and _ performance 
since the carbides impart some de- 
gree of wear resistance, and the 
tempered martensite supplies hot 
hardness and sufficient toughness, 

Tempering should be performed 
as soon as possible after cooling to 
room temperature in the quench- 
ing operation. In many cases the 
very high residual stresses present 
in a tool will be triggered by slight 
changes in room temperature, and 
parts can crack while on the fur- 
nace room floor before tempering. 

The function of sub-zero cooling, 
which is sometimes employed for 
tool steels, can also be explained 
on the basis of the role of retained 
austenite. Sub-zero treatment low- 
ers the quench temperature to be- 
low M; so that 100% martensite is 
formed. In many cases where a tool 
is improperly heat treated (for ex- 
ample, not allowed to cool to room 
temperature before tempering) an 
excessive amount of austenite is 
present and sub-zero treatment can 
help. However, in the majority of 
cases, when the proper quench and 
double-temper cycles are em- 
ployed, sub-zero cooling offers no 
distinct advantages. 

Proper heating, quenching, and 
tempering all play an important 
part in producing the desired mi- 
crostructure for optimum tool per- 
formance. Each of these factors can 
be properly controlled to produce a 
tool having the desired combina- 
tion of hot hardness, wear resist- 
ance, and toughness. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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POINT-TO-POINT numerical con- 
trol has been enlisted by Solar 
Aircraft Co. to improve critical 
drilling and tapping operations. 

Solar manufactures aircraft 
systems and components, electro- 
nic systems, and industrial expan- 
sion joints, but it is especially noted 
for its compact and powerful gas 
turbine engines. 

In the transition from the proto- 
type stage to production on a new 
model of the Saturn 1100-hp gas 
turbine engine, they were faced 
with manufacturing volumes too 
great for manual jig borer opera- 
tions, and wished to eliminate the 
cost of elaborate fixturing for dril- 
ling, counterboring, and tapping 
many of the engine components. 
The answer for Solar was a Natco 
tape controlled drilling and tap- 
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Fig. 1. New tape controlled drill press automatically drills 
and taps 20 precision holes on one side, and 24 on the 
other, of an air inlet and accessories drive housing for 
Solar’s Saturn 1100-hp gas turbine engine. 


Speeds 


ping machine, made by the Na- 
tional Automatic Tool Co. 

The heavy-duty, single-spindle 
machine has 3-axis control, which 
gives point-to-point location and 
milling feeds in the horizontal (x 
and y) axes; and feeds, speeds, 
spindle reverse, and depth con- 
trol in the vertical (z) axis. Tool 
changing is manual, but is speeded 
by quick-change toolholders. 

This new machine can drill, 
bore, ream, counterbore, tap, step 
drill, jump feed, spot face, and do 
straight line milling. Its spindle is 
powered by a 4-speed, 7-1/2-hp 
reversing motor, operating through 
a 4-speed gear unit, which gives 
16 speeds ranging from 100 to 1520 
rpm. Head traverse, powered by 
a fluid-type reversing motor, pro- 
vides feed rates from 1 to 15 ipm, 


Tape Control 


Solar’s Turbine 
Program 


Natco Drill cuts leadtime and saves thou- 
sands of dollars that might have gone 
into single purpose jigs and fixtures. 


in 1 ipm increments, through a 
vertical distance of 24”. 

The positioning table has a 24” 
x 36” work surface and can move 
through a 24” x 36” range. Spindle 
clearance permits machining 
workpieces up to 24” high. 

Both head and table are posi- 
tioned to +0.002” accuracy by pre- 
cision ground ball-screws. Move- 
ment of head occurs in two de- 
grees, without hesitation: Rapid 
approach at 200 ipm to within 1” 
of location; then controlled slow- 
down to within 0.1” of location. 
The programmed spindle feed rate 
takes over at this point. 

Table positioning is as follows: 
It approaches within 1” of loca- 
tion at 165 ipm. It then travels at 
28 ipm to within 0.1”, 2 ipm to 
within .01”, and finally at 0.3 ipm 





Fig. 2. Quick-change toolholders 
help speed drilling, counterboring, 
and tapping of 44 holes in the 
workpiece. 


to final location. Upon reaching 
final location the signal light 
comes on and the table or saddle 
movement must remain in accurate 
location so that the inter-lock, 
permitting head movement, can 
operate. 

The numerical control system 
which actuates machine move- 
ments is also a Natco development. 
It is primarily electro-mechanical, 
directed by a standard 1” 8-chan- 


nel tape. Coordinate dimensions, 
derived directly from the drawings, 
and other directions to the ma- 
chine are punched into the tape on 
a Flexowriter, according to a 
standard code. 


When the punched tape is in the 
tape reader adjacent to the ma- 
chine, electrical impulses are 
transmitted from its hole patterns 
through a stepping relay to mem- 
ory units in the control cabinet. 
These retain the dimensional and 
auxiliary information, and through 
a parity check prove the correct- 
ness of the information. 


When the operator pushes the 
Start button the motor-driven 
lead screws which move table and 
head are clutched in, and digital 
converters begin to count revolu- 
tions at the screws, constantly com- 
paring slide locations with com- 
mand data stored in the memory. 
The digital converters signal motor 
controls when to reduce speed and 
when to stop at final location. 


After each machining operation 
a reverse switch clears the mem- 
ory unit. During head withdrawal, 
the tape reads entries for the new 
location and depth into the mem- 
ory unit and re-energizes the con- 
trols for the next operation. Actual 
hole-to-hole movement, exclusive 
of cutting time and tool changing, 
takes about 8 sec. 


Vertical feeds may be program- 
med for the best feed rate con- 
sistent with the requirements of 


Fig. 3. Compact 
numerical control 
console makes pro- 
vision for manual 
as well as fully 
automatic opera- 
tion of the ma- 
chine. Dials permit 
operator to set di- 
mensions directly 
on X, Y, and Z 
axes, and choose 
speeds and feeds 
without touching 
the machine, _ if 
necessary. 
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finish and the nature of the cut- 
ting tool, but when “accurate 
depth” is signalled, the cut is auto- 
matically finished through the fi- 
nal 0.1” at 0.5 ipm feed rate. Ip 
normal cycle drilling, drills are 
carried to depth with no slide feed 
rate slowdown. A typical drilling 
cycle would be programmed: 


1. Table and saddle location. 

2. Begin feed. 

3. End Cut. 

Solar is presently programming 
40 drilling and tapping jobs for 
the Natco drill, for on such varied 
Saturn gas turbine parts as the 
combustion chamber case, bearing 
support, compressor case, and tur- 
bine nozzle. Materials range from 
aluminum alloys to A-286 alloy 
steel and 422 stainless. They esti- 
mate that the drill has saved $35- 
000 in the cost of jigs alone for the 
Saturn engine program. 

In a few months Solar will instal] 
a standard production model of the 
same machine, which will incorpo- 
rate additional spindle speeds at 
the high and low ends of the scale 
(50 to 3000 rpm) and have hy- 
draulic table drive motors instead 
of the electric motors. The Natco 
now in use there is a prototype, 
which will be returned to Natco 
for experimental work, and for 
production of their machines. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 
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e scale 
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instead FIGURE 1 DEPICTS a stamping operations so sequenced as to avoid 
» Natco which we have had to produce in any trouble from distortion. Thus 
itotype, comparatively large quantities. we not only solved the technical 
- Natco Ordinarily, such a workpiece problem, but we also enjoyed ap- 
nd for might be made first in flat form in  preciable economic advantages by 
nes. a two-station progressive die for eliminating an expensive secon- 
the hole punching and blanking; dary operation. Additionally, the 
ate = leaving the reinforcing rib to be 644) cost has been reduced ap- 
» Write formed in a separate, second-oper- tabi 
agazine, . ; : preciably. 
8. mn ae. i Oe — ROWEvEE, The strip development from the O 
due to metal behavior (or misbe- ‘ aT te ‘ i 
havior) we had to resort to a dif- resulting die is shown - Figure 
ferent procedure. 2. The die is a three-station pro- 











gressive die. With the strip feed- 


Note the proximity of the rein- ‘ ; ‘ Fie. 1. The § oat. tao 
forcing rib to both the outer pro- 198 from right to left, at station #1 oe = wll Ry _ 
file and the two smaller holes. This the larger hole is punched and the avoiding distortion. 


made it essential to form the rib Teinforcing rib is formed. Both op- 
before the respective small hole 
punching and blanking operations. 
Otherwise, both the blank (outer) 
contour and the small holes would O O 
have been distorted and/or dis- 
placed. 


—_— 
Accordingly, we incorporated the 
rib-forming operation in the one O 
progressive die which produces 
the completed piece, and with the O 
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Fig. 2. This sequence of operations 
insured accuracy of small hole loca- 2 ay 
tions by first forming the rib. 
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erations are effected with conven- 
tional tool members — the hole 
punching with a round sharp 
punch and a die ring, and rib form- 
ing by male and female embossing 
stamps. Thus at station #1 the 
metal has been subjected to its 
maximum deformation and with no 
effect on significant dimensions. 


At the second station, the two 
smaller holes, situated between 


the legs of the reinforcing rib are 
punched. Also, at station #2 the 
hole punched at the first station 
is utilized for piloting, thus align- 
ing the strip in correct relation to 
the die members. 


Also, in the die plate of station 
#2, a recess has been milled, 
matching the rib profile as formed 
in the first station. This is neces- 
sary in order to avoid deformation 
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of the rib during the punching of 
the two small holes. 

Finally, in the third station, the 
finished workpiece is blanked out 
from the strip. 

As is customary with multi- 
station progressive dies, in order 
to avoid unnecessary stock loss at 
the beginning of each strip, double 
click stops may be provided at the 
entry side of the tool. 


A Convertible Progressive Die 


This doesn’t mean that you’d 
ever run this die with the top 
down— but rather that it can be 
quickly converted from producing 
one design of workpiece to an- 
other! 


We had to produce two sizes of 
L-shaped stampings, according to 
Figures 3 and 4, from light brass 
stock, and, in relatively short runs. 
Actually, the only differences be- 
tween the two workpieces were in 
the dimensions given in Figures 
3 and 4; the lengths of the short 
legs of the L’s, and, consequently, 
the hole locations. The holes were 
all the same size. 


At first thought the simplest 
solution for this program would 
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Fig. 3. This long-legged version of 
the stamping is produced by the 
die as arranged in Figure 6. 


Fig. 4. With the die converted to 
Figure 7, the stamping differs in 
these dimensions from Figure 3. 




















have been to make a die for the 
larger piece (Fig. 3) and punch 
and blank a quantity adequate for 
both sizes. The desired number of 
small pieces would be attained by 
a shearing operation on the leg of 
Figure 3, thus shortening it to the 
length of Figure 4. This proposal 
was not economical; too much 
waste of stock and labor. Further, 
the loss of the (third) hole in the 
shearing operation would call for 
an extra hole punching operation 
in the shortened leg to give us 
Figure 4. 

Another seemingly easy solution 
would have consisted of making 
two dies — one for each workpiece. 
In the present case, this idea was 
most uneconomical because of the 
short runs involved. 

Our solution as finally realized 
was that of one progressive die 


Fig. 5. The alternate positions of 
the stock guides, the repositioned 
hole punches, and the substituted 
side cutter are shown in blue. 
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Fig. 6. Feeding the strip from the 
left, with the die arranged accord- 
ing to the black lines of Figure 5, 
produces the stamping of Figure 3. 


used for the production of either 
component, Figure 3 or Figure 4. 
The die is of quite standard design, 
with only a few members subject 
to either substitution or reposition- 
ing. These changes are quickly and 
easily made when production is 
changed from one stamping to the 
other. 

As shown in Figure 5, we made 
a progressive die with one central 
blanking station and two piercing 
stations—one on each side of the 
blanking punch. The two piercing 
stations conform, respectively, to 
the hole patterns of Figures 3 and 
4, 

The operation of our die is such 
that the strip is fed not only in 
opposite directions, but also at 
different inclinations with respect 
to the L-shaped blanking punch 
when producing one or the other 
workpiece, i.e., either Figure 3 or 
Figure 4. 

Figure 5 shows how our die may 
be converted from one arrange- 
ment to the other. 

The pair of stock guides may be 
pivoted and _ screw-locked in 
either of two positions. The per- 
manently mounted blanking punch 
is not changed. The hole piercing 
punches may be changed in the 
punch holder to conform to either 
hole pattern. The side-trimming, or 
“frenching” punches are demount- 
able and are of unequal length. 
The longer one, only, is used to 
size the strip at each press stroke 
in producing the workpiece of Fig- 
ure 3; the shorter one, serving to 
index the strip feed when pro- 
ducing the blank of Figure 4. 

Thus the die, Figure 5, may be 
set up to conform to Figure 6 for 
blanking the workpiece of Figure 
3. 


For producing the workpiece of 
Figure 4, the die is arranged or 


Fig. 7. Feeding the strip from the 
right, with the die arranged ac- 
cording to the blue lines of Figure 
5, produces the stamping of Fig- 
ure 4. Note how the shortened 
pitch or feed permits the one fixed 
blanking punch to produce stamp- 
ings with two different leg lengths. 
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converted to Figure 7. Note that 
with the setup of Figure 7, the 
shorter frenching punch gives an 
increment of strip feed or pitch 
which results in the shorter leg 
called for in Figure 4. 


This uniquely convertible die 
has been found highly satisfactory 


in all respects: low tooling cost, 
maximum stock utilization, and 
low labor costs. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 
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CONSIDERABLE ECONOMY in 
metalworking production opera- 
tions is achieved when precision 
holes can be produced by reaming. 
Cost economy is a result of the 
rfroduction of close tolerance holes 
without the need of grinding or 
lapping. 

It is feasible on a production 
basis under controlled conditions 
to produce holes to within 0.0002” 
or less. To successfully ream within 
such close tolerances, one must 
give proper consideration to sever- 
al basic principles that are often 
overlooked or disregarded. 

To begin with, under favorable 
conditions, a reamer will produce 
holes slightly above its own size. 
How much oversize will depend on 
the material. (See Table I.). 

Also, when selecting a standard 
commercial reamer for a particular 
diameter, manufacturing toler- 
ances must be considered (See Ta- 
ble II.). 

Therefore, when holes are to be 
produced to close tolerances, a 
reamer must be carefully measured 
with a micrometer to select one as 
close to the desired size as possible. 
However, if oversize, the tool can 
be reduced in diameter by running 
it backwards in a reamed hole, 
preferably in cast iron. 

Let us assume we are to ream a 
hole 0.625” (+ 0.0005, —0.0000) 
in steel. Since the maximum hole 
diameter may be 0.6255”, we must 
remember the reamer will cut 
0.0005” over its own diameter. 
Therefore, the reamer will be at 
least 0.0005” smaller than the 
maximum diameter of the hole. 
Allowing 20% of the hole toler- 
ance, or 0.0001”, for the margin of 
safety, one may use a reamer of 
0.0006” under 0.6255”, or 0.6249” 
diameter. 

Theoretically, this 0.6249” ma- 
chine reamer should produce holes 
0.6254” in diameter. The 0.6249” 
reamer is calculated to produce 
holes near the maximum size to al- 
low for considerable tool life. How- 
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Close Tolerance 
Reaming 


by Harold Sedlik 





Material 


Aluminum 
Brass 

Cast Iron 
Steel 


only as reference. 





Table |! 


Amount Reamer Will Cut Oversize 
Under Ideal Conditions* 
(Up to 1%” dia) 


“Data derived from research conducted by the author and should be used 


Amount (Inches) 


+0.0004” 
+0.0003” 
+0.0004” 
+0.0005” 








ever, should the reamer cut over- 
size, it can be lapped as previously 
stated. 

Speed, feed and stock removal 
are important factors when precis- 
ion reaming. 

Speeds for machine reaming may 
vary considerably depending on 
material, type of machine, etc. In 
general, most machine reaming can 
be done at one-half the speed com- 
monly designed for drilling. 

Feeds for reaming are usually 
much higher than those employed 
for drilling, often two to three 
times greater. Feeds should be suf- 


ficiently heavy to prevent glazing. 
However, too high a feed may re- 
duce the accuracy of the hole and 
impair the finish. The basic idea is 
to use as high a feed as possible 
and still maintain the required fin- 
ish and accuracy. 

Insufficient stock for reaming 
may result in a burnishing rather 
than cutting action. Too much 
stock often causes oversize, or 
rough, holes. Consequently, a cer- 
tain amount of experimenting may 
be necessary. 

Most reaming operations re- 
quire a coolant or lubricant, except 








Mr. Sedlik is Tool Designer 
for Stanley Tool Works, New 
Britain, Conn. 


Nominal Diameter 
(Inches) 


Up to and including 1/4” 
Over 1/4” to 1” 
Over 1” 











Table Il 


Manufacturers’ Standard Reamer Tolerances 
(Adapted from American Standard ASA B5.14 1941) 


Tolerance Above 
Nominal Diameter 


+0.0001” to +0.0004” 
+0.0001” to +0.0005” 
+0.0002” to +0.0006” 
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cast iron, which is usually reamed 
dry. The use of a coolant will pro- 
jong tool life and improve the fin- 
ish of the hole. Also, a good point 


to remember: Should a reamer cut | 
slightly oversize, flood it with cool- | 


ant. A tool flooded with coolant 
will have a tendency to cut under- 


size. The amount of coolant used | 


will generally have a direct influ- 
ence on the finished hole size. On 
a production run, the flow of cool- 
ant should be constant and con- 
trolled. 

Misalignment between reamer 
and work will cause bellmouth, 
tapered, and out-of-round holes. 
This can be prevented with the use 
of a floating holder. There are sev- 
eral types of good floating holders 
on the market, some of which per- 
mit an angular float; others, a 
parallel float; still others, both. 
When a reamer is held without a 
floating holder or rigidly in a ma- 
chine, the tool must be checked for 
misalignment and concentricity. 

Where extremely accurate, 
smooth holes are to be produced 
there is no better tool for the job 
than a properly made carbon steel 
straight-fluted reamer. (Straight 
fluted reamers are preferred when 
accuracy is required.) A carbon 
steel reamer will maintain its keen- 
ness longer than a high speed steel 
reamer; however, after the keen- 
ness is worn, the high speed steel 
tool will last longer before it 
reaches the breaking down point. 
When the keen cutting edge of a 
reamer is worn, the tool is unfit for 
service where a smooth hole of 
great accuracy is required. 

Carbon steel reamers are only 
recommended when accuracy is of 
utmost importance and tool life 
and production secondary. 

The advantages of close toler- 
ance reaming are economically 
favorable because of the possibility 
of eliminating two expensive op- 
erations, grinding and _ lapping. 
These advantages should not be 
overlooked by any company that is 
seeking means to cut cost in today’s 
competitive market. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 





Supervisory 


Development: 


A Critique 





by E. C. 


FEW BUSINESSES operate at any- 
where near the level of their po- 
‘ential efficiency, and one of the 
prominent reasons is that the su- 
pervisors lack competence and 
drive. As one superintendent put it, 
“All of the knuckleheads are not in 
the union.” And, because they are 
supposedly the spark plugs, the ef- 
fectiveness of their subordinates is 
way below what it could be. 
Supervisors, in this article, are 
those from the top levels down to 
the first line, and those whose 
functions are staff in type, as well 
as the members of the regular line 
organization. For an enterprise to 
operate efficiently, functions of 
both kinds must be headed up by 
able and enthusiastic individuals 


Bentzen 


whose efforts complement one an- 
other. 

Training is frequently resorted 
to as a means of correcting organ- 
izational ills but seldom are the de- 
sired results achieved. In extreme 
cases the development program 
backfires and leaves a bad taste in 
the supervisors’ mouths. 

To present the problem in its 
proper perspective, the dissatisfac- 
tions of top management will first 
be pointed out in this article, and 
then the supervisors’ reactions to 
commonly used training methods 
will be described. Lastly, the situ- 
ation will be presented from a con- 
sultant’s view, based on his experi- 
ences in more than 200 companies 
from coast to coast. 


As Management Sees It 


Interest in the company’s wel- 
fare decreases alarmingly from the 
top echelons down to the first line 
of supervision, thinks top manage- 
ment. The top men all give their 
energy, thought, and time to mak- 
ing the enterprise successful. The 
bottom men put in their time and 
go through the motions of working, 
but whether they work for one 
company or another is not a vital 
consideration. The men in-between 
vary in degree according to their 
respective management levels. 


If everyone is to have the fervor 
of the president and vice president 
and reflect their industriousness, 
judgment, and loyalty to the com- 





Mr. Bentzen has been training 
supervisors for many years, 
both as a company-based in- 
structor and as a consultant. 
He is presently with Sunderlin 
Organization, management 
consultants headquartered in 
Cleveland. 
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pany, they must be motivated, giv- 
en the tools, and taught how to use 
them. The logical answer, manage- 
ment believes, is a training pro- 
gram of some kind, and as those 
lowest on the totem pole are in 
greatest need they are the ones at 


“It was gratifying to know that 
the Company thinks enough of us 
to engage an instructor of Dr. Von 
Steinkraut’s prominence,” the su- 
pervisors agree. 

“He was extremely personable, 
a mental giant, and an excellent 


Areas much in need of im- 
provement are usually 1) sound 
but misunderstood policies, 2) un- 
sound policies and practices which 
should be corrected, and 3) or- 
ganizational defects. All three of 
these are responsibilities of man- 
agement, and supervisory training 
is more or less futile if they are 
ignored. Resentment develops 
when constructive supervisory 
viewpoints are suppressed and 
needless barriers to smooth opera- 
tion are not removed. 

On the supervisory level these 
conditions are frequently found: 

® Supervisors do not always un- 
derstand the basic responsibilities 
of supervision. Let’s say, for exam- 
ple, that a foreman is informed a 
certain order must be shipped the 
following day. He instructs his 
subordinate accordingly. When the 
order is not shipped and he is asked 
the reason, he replies, “I don’t 
know. I told Joe to do it.” 

® Supervisors sometimes work 
so hard that they have little time 
to manage. They perform functions 
which should be taken care of by 
Production Planning. They do pa- 
perwork which should be done by 
a clerk. They make investigations 
which should be made by Industri- 
al Engineering. 

® Supervisors, their immediate 
superiors, and even some highly 
placed executives stress the wel- 
fare of their own departments and 
divisions to the detriment of the 
balance of the organization. A 
common illustration is the sales 
department that promises quicker 


whom it’s directed. 

Dr. Wolfgang Von Steinkraut, or 
his counterpart, is therefore called 
in to formulate and administer a 
suitable program. The eminent Ph. 
D. entertains his students and 
broadens their points of view. He 


As Foremen See It 


teacher; he raised our sights. 
“But what did we learn that 
could be put to everyday use? Why 
were we foremen the ones to be 
brain-washed and propagandized 
when we believe our superiors 
need improvement just as much? 


As Consultant Sees It 


than necessary delivery and by so 
doing causes extra setups in the 
factory. 

® Supervisors are chosen for 
their reliable personal qualities 
and their skills as artisans instead 
of leadership qualities. In one fac- 
tory we found two foremen who 
actually could not read. 

® Supervisors are wisely selec- 
ted but poorly indoctrinated. One 
day they are workers and literally 
the next day they are bosses. 

® Training methods and prac- 
tices are, of themselves, suspect in 
some cases. When a course is held 
on company premises during 
working hours the atmosphere is 
not properly conducive to training. 
Interruptions by men being called 
to the phone disturb continuity. 
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does a highly competent job in a 
general way, but when it is al] 
over the improvement is vague or, 
at best, unmeasurable. Neither top 
management nor bottom manage- 
ment is satisfied that specific needs 
have been filled. 


“But, we are fed up with one- 
way training. Get out more pro- 
duction! Cut costs! Meet schedules! 
Prevent grievances! That’s all we 
hear and it’s high time someone did 
something to help instead of 
preaching more sermons.” 


® Interest often diminishes after 
the half way point in the course is 
passed. By this time the supervisors 
have a good idea of what is to 
come and, except for being some- 
what entertaining and a respite 
from the daily hum-drum, they 
find the course boring. 


® Most courses are predicated on 
the assumption that one person can 
develop another. This, we have 
observed is impossible; the most 
that can be done is to create in the 
learner a desire for improvement 
and help him to help himself. 


® When the instructor is an em- 
ployee of the company he does not 
always have the respect of his stu- 
dents. Regardless of how well he 
is technically qualified, his feet of 
clay and the fact that his foibles 





management. 


ments. 





Economic Supervisory Development covers. . . 


1. Discovery of specific problems. 


2. Development of solutions to these problems by 
the supervisors themselves. 

. Appraisal of the competence and potential of 

each trainee. 


. Recommendation of corrective measures to 
5. Development of tangible procedural improve- 


Following these steps, and dealing only with su- 
pervisory training and development, ideas worth 
$100,000 in savings were proposed to the manage- 
ment of a medium-size manufacturing plant by 
the author and his “students.” 
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are known can not help handicap- 
ping his efforts. He can not say, 
“Do as I say, not as I do.” 

Even superficial consideration of 
these three viewpoints—top man- 


Enthusiasm is created when a 
training course embraces problems 
currently confronting those being 
trained and offers specific solutions 
to those problems. It is desirable, 
therefore, that the course be tail- 
ored to fit the needs of each stu- 
dent. For a fundamental course to 
be so altered, it is necessary for the 
instructor to visit each trainee on 
the job and learn exactly what his 
job situation is and how his under- 
standing of it compares with the 
facts. This concept demands that 
the instructor, in addition to being 
a capable teacher, have practical 
experience throughout the entire 
gamut of management and, prefer- 
ably, in various types of industries. 

To keep interest from flagging. 
the discourse within the classroom 
must be two-way with the leader 
doing progressively less of the talk- 
ing until at the end of the course 
his voice is heard no more than 
25% of the time. Answers should 


agement’s, supervisory manage- 
ment’s and the consultant’s, dis- 
closes faults on top management’s 
part as well as deficiencies on the 
lower eschelons and the fallacy of 


Deduced Philosophy 


be developed by the members of 
the class as the instructor leads 
their minds toward predetermined 
but unidentified conclusions. 

It is often difficult for a top ex- 
ecutive to become intimately fa- 
miliar with the frustrating condi- 
tions under which many supervi- 
sors work today because direct 
communication is blocked by the 
chain of command, and/or because 
information flowing upward to him 
is either withheld or distorted. In- 
formation flowing upward is er- 
roneous or incomplete when a con- 
scientious executive conceals un- 
pleasant facts or the existence of 
problems which he cannot solve 
although he believes he can do so. 

For a training program to bridge 
this gap, all information and re- 
actions emanating from the train- 
ing group should be available to 
the chief executive. When he can 
see top management through the 
eyes of those on the lower levels, 


uni-lateral information flow. The 
remedy should correct these con- 
ditions and at the same time use 
time-tested methods to build a 
strong supervisory force. 


he can either take steps to eradi- 
cate misguided conceptions or cor- 
rect unsound policies and practices. 

Company instituted training pro- 
grams often receive poor accep- 
tance because of this one way flow 
of information. The supervisors of 
large companies which have had 
extensive experience call it “brain 
washing and propaganda to get out 
more production.” 

Finally, if training is to be en- 
tirely practical it should return 
more than its cost, the same as any 
other tool of management. A train- 
ing course that taps the ingenuity 
of the supervisors more than pays 
for itself in the form of improve- 
ments with tangible savings value. 
A suitable yardstick is two to one 
the first year after completely ig- 
noring intangible betterments. 

Extra copies of this article are 
available while the supply lasts. 
Write Tooling & Production Maga- 
zine, 1975 Lee Rd., Cleveland 18. 





Spray Gun Crashes Heat Barrier 


Sprayed coatings are now in the 
high temperature bracket, thanks 
to the development of the plasma 
flame spraying method. The tech- 
nique extends the range of materi- 
als which can be sprayed to include 
ceramics, and refractory metals 
such as molybdenum and tungsten. 
An easy-to-operate plasma flame 
spray gun, developed by Metalliz- 
ing Engineering Co. Inc., uses an 
electric arc to heat gases up to 30,- 
000° F, making possible the appli- 
cation of the high melting point 
materials. 

Conventional methods of spray- 
ing metal on metal, using oxygen 
fuel gas equipment, have found 
wide applications in many indus- 
tries for hard facing, and corrosion, 
abrasion, and thermal protection. 
The plasma flame method of apply- 
ing these coatings results in higher 





density, with less oxide content 
and greater bond and tensile 
strengths. This is due to the greater 
velocity, higher temperatures, and 
more complete atmosphere control 
possible with the plasma flame. 


Cost of generating the plasma gas 
streams is one-third to one-half 
lower than with oxygen fuel gas 
for the same heat output. 


In operation, nitrogen and 5% to 
10% hydrogen are passed through 
the electric arc in the water cooled 
nozzle of the spray gun. The high 
temperatures cause the particles of 
the gas to become electrically dis- 
sociated. The powder to be melted 
and sprayed is then introduced 
through an external tube into the 
plasma flame and is sprayed onto 
the work. Despite the flame tem- 
peratures of 10,000° to 15,000°F 
normally used, the sprayed work 
stays cool. 

Pushbutton operation of the gun 
makes it possible for the operator 
to safely and easily apply any ma- 
terial which can be melted without 
decomposing. 





Grinding Thin Parts 


Ways to get around the heat buga- 
boo that plagues thin-part grinding. 


THE WORD “THIN” is a relative 
term which may actually cover a 
considerable range of different 
thicknesses. When surface grind- 
ing thin parts, even widths and 
lengths of given parts, or over-all 
area, or both, are often significant. 


Most of the trouble involved in 
surface grinding thin flat pieces is 
due to heat build-up. An obvious 
way to reduce this is to reduce the 
amount of each cut per pass. Some 
work of this kind has been pro- 
cessed to good advantage on verti- 
cal multiple spindle units, so all 
stock is removed at a single pass 
through the machine, but the en- 
tire amount is divided between the 
number of spindles operating. 


Reducing Contact Area 


Another means of reducing heat 
build-up on thin stock is by re- 
ducing actual area of grinding 
wheel contact. In extreme cases 
this can be done by using a hor- 
izontal spindle grinder, where the 
periphery of the wheel is em- 
ployed. Obviously, this reduces 
area of wheel contact, which may 
be even further reduced by taking 
lighter cuts. 


Where work is not so exceed- 
ingly thin, segmental grinding 
chucks and vertical spindle ma- 
chines are best because the open- 
ings between abrasive segments 
provide a certain amount of cool- 
ing action in their own right. Be- 
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yond this, they allow for more 
thorough influx of coolant so heat 
may be transferred more readily. 


In some extreme cases, where 
exceedingly thin work is being 
ground, it’s advisable to make uni- 
formly-spaced oblique slots acrogs 
the face of the periphery of a 
wheel. The reason for making such 
slots oblique instead of squarely 
across the wheel face is that 
oblique slots allow part of the 
wheel periphery to remain in con- 
tact with the work at all times. 
This eliminates vibration. 


All slots may be made oblique 
across the face of the wheel in the 
same general direction, if desired, 
Some, however, prefer to reverse 
the direction of obliquity on alter- 
nating slots. Thus, four slots can be 
made across the face of the whee] 
periphery 90° apart, all oblique in 
the same direction. Then, four 
more slots may be made half-way 
between the first four but oblique 
in the reverse direction, making 
eight slots in all around the wheel 
periphery. Such slots should not 
be deep. They can be ground with 
an abrasive cutoff wheel. They in- 
troduce a certain amount of fan- 
ning action and provide for some- 
what better influx of coolant be- 
tween wheel and work. 

Occasionally it is necessary to 
arrange for faster heat transfer by 
other methods. A case in point is 
where thin flat work has been held 
on a heavy copper plate for surface 
grinding. Copper has the character- 
istic of fast heat transfer. Where a 
relatively-heavy copper plate is 
used for holding thin flat work, 
such heat as penetrates through 
the work is carried away faster 
than it would be if held on a steel 
support. Special fixtures sometimes 
contain a copper plate. 

One aspect of grinding both sides 
of relatively thin work while hold- 
ing it on a magnetic chuck for 
grinding the first surface should 
be noted: The chuck may pull such 
work flat, where it may not be 
flat to begin with. Avoid this in 
the interest of final straightness 
and flatness. If a piece of work 
which is not flat on either side in 
the rough is subjected to the full 
pull of a magnetic chuck it will 
usually be pulled down flat. Then, 
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although the top surface will be 
ground perfectly flat while it is so 
held, it will not be flat when re- 
leased but will spring back toward 
its original distorted form. 


On some large surface grinders, | 
the magnetic chucks | 


therefore, 
may have additional equipment for 
reducing the pull of the chuck. This 
way a mild magnetic holding force 
is made available, but it is not 
powerful enoug h to spring a 
crooked piece flat on the chuck. 
Such work should be shimmed up 
at several points so it will lie nat- 
urally on the chuck or table while 
the first flat surface is ground. 
Then, when it is turned over for 
grinding the second surface, that 
surface will also be made flat and 
parallel with the first. 

Another trouble sometimes ex- 
perienced with thin flat work pro- 
cessed on a magnetic chuck, 
especially when the workpiece is 
of steel, is that it clings tenaciously 
to the chuck after the power is 
turned off. So, demagnetizers are 
used and the work practically 
floats on the chuck when released. 

Where thin pieces are of very 
small area, or where specific di- 
mensions of the work across which 
abrasive grains on the wheel pass 
are short, heat generation is great- 
ly reduced. Workpieces of this type 
lend themselves to surface grinding 
with a vertical spindle grinder, us- 
ing a segmental chuck or a cyl- 
indrical wheel. While the nature of 
such a wheel is to present consid- 
erable surface contact to perfectly 
flat workpieces of large area, the 
field of contact is greatly reduced 
and coolant application facilities 
tremendously increased where the 
path of abrasive grains across such 
workpieces is short. 

An interesting instance in point 
is seen in the illustration. A Matti- 
son vertical-spindle rotary grind- 
er is used at Standard Tool & 
Manufacturing Co., Kearny, N.J., 
to finish small metal jaws used in 
the precision tools the firm makes. 
One hundred jaws are ground at a 
time. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1915 Lee Road, Cleveland 18. 





New Multi-Hole 
Punching System 


A NEW SYSTEM OF adjustable 
punches and dies has been intro- 
duced by O’Neil-Irwin of Lake 
City, Minn. Although it can be 
used for long or short runs, the 
program’s best time- and money- 
saving applications are in short 
run punching of multiple holes—it 
eliminates punching holes indi- 
vidually and having a permanent 
die made. All tooling is reuseable. 


The basic elements in this Di- 
Acro program are specially de- 
signed die sets, on which punch 
and die holders can be arranged— 
by means of a template—into a 
variety of hole patterns. The “peg- 
board” hole pattern of the die sets 
is spaced on 3/4” centers in both 
directions, which allows 100% 
overlapping and permits holes to 
be punched anywhere within the 
die set area. Additions or adjust- 
ments can be made to an existing 
setup in the press. 

Material as thick as 16 ga mild 
steel and 1/8” aluminum can be 
punched to +0.005” tolerances. 

The versatility of the systems 
gives the setup man a choice either 
to set up away from the press or 
while the die set is in the press. 
Usually setup is made up outside 
the press because it’s safer; there’s 
no hazard from accidental trip- 
ping while the setup man is work- 


Fig. 2. Assembled 
adjustable punch 
and die set in the 
press. 


Fig. 1. Setting up the adjustable 
punches and dies outside the press. 


ing. “Outside” setup is also faster 
because there’s more work room, 
minimizing “knucklebusting” and 
difficult-to-make inside adjust- 
ments. 

Circular locking grooves on the 
die buttons can be revolved 360‘ 
within the holder. When irregular 
shapes (other than round) are to 
be punched, this circular locking 
groove feature allows the die to be 
located radially with reference to 
the holder. Without this feature it 
would be necessary to rotate the 
die holders, and in some cases set- 
up would be impossible because of 
interference between or among die 
holders. 


Di-Acro adjustable punch and 
die sets are available in a back 
post type that requires 6 1/4” 
minimum press shut height, or the 
center post type that requires 6- 
3/4” minimum press shut height. 
Both styles are made of chrome 
alloy steel, ground concentrically, 
with ball bearing bushings provid- 
ing negative clearance. Punches 
and dies of similar size are inter- 
changeable. 
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Expert or Beginner, try these ... 


Proposition 1. 


A double-acting cylinder is to clamp the work 
with a gentle approach, but firmly. After clamping, 
two drill-heads are to advance and return. When 
they return, work is unclamped and ejected. Initial 
action is triggered by operator; after that, cycle is 
automatic. In this application, hydraulic checks are 
not used, but some speed control is necessary to 
smooth out and synchronize the cycle. Here are a few 
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Fill-in-the-Blanks 


hints as to components we use: For the master valve, 
we use a two-position four-way that’s manually op- 
erated in one direction, and cam returned. For the 
clamp-drill return-unclamp sequences, pressure-op- 
erated valves are used. The ejection-cylinder re. 
ceives its pressure through a two-position three-way 
valve. It’s cam-actuated by a flip-flop finger carried 
on clamp-cylinder rod. 





CAM 2 





CLAMP CYL 
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(““Doodle” Space) 


Turn to page 70 for Our Solution... Match it to this page. 
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by William E. Hoffman 
Engineering Editor 


Here’s your chance to work out some realistic air-powered 
problems and get a better understanding of pneumatic cir- 
cuitry, to boot. If you get stumped, the Discussions on following 


pages will help “bail you out.” 


IF YOU KNOW pneumatics and JIC symbols, read the Propositions 
and complete the diagrams in the “doodle” space provided. Check 
your diagrams by matching them with ours, on the pages indicated. 
Read the Discussions of the Propositions if you have any questions. 


IF YOU DON’T KNOW pneumatics as well as you’d like, read the 
Discussions before completing the diagrams. Then match your com- 
pleted diagrams with ours. If there are any questions, a second read- 
ing of the Discussions should clear things up — or, drop us a letter 
and we’ll analyze your questions for you. 


Reference Material 


* A three-way valve has three 
ports; an inlet, a port to cylinder, 
and a port to atmosphere. Usually 
it’s a two-position valve. 


* The four-way valve has four 
ports; an inlet, two ports to a cyl- 
inder and one to atmosphere. 
They are two- or three-position 
valves. For example, a three-posi- 
tion valve ‘might have all parts 
blocked in its center position — or 
other combinations. 


* A sequence valve is like a 
check valve in that it opens at a 
predetermined pressure setting. 
When open, it passes air to the next 
cylinder down the line. Under- 


standing this is easy if you remem- 
ber there’s no pressure in a line 
until it’s closed or restricted. So, 
when a cylinder is moving, the line 
pressure to it is only as great as 
the resistance-force offered by the 
cylinder. At the end of its stroke, 
line pressure then becomes as 
great as that exerted by the com- 
pressor. As this takes place, the 
sequence valve opens and allows 
air to second cylinder, etc. 


® Flow control (speed control) 
valves operate on a _ metering 
principle. Usually they have full 
flow in one direction and are re- 
stricted in the other; restriction 
may be variable or fixed. 
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The JIC symbols you will find in the 
completed circuits and need to complete 
those circuits which are incomplete: 
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Flow Control Valve 





To indicate the manner in which the 
valve is actuated: Attach the proper rec- 
tangle, by its tail, to the valve symbol. 


YL | CYLINDER 


MANUAL 
AIR 
SOL] SOLENOID 
CAM] CAM 
V\\/\\ sprine 
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Proposition 2. 


A double-acting cylinder is to clamp the work 
with gentle approach, but firmly. After clamping, 
two drill heads are to advance and return. When 
they return, work is unclamped and ejected. Initial 
action is triggered by operator; after that cycle is 
automatic. In this application, hydraulic checks will 
be necessary to smooth out the drill-feed part of the 
cycle; some speed control valves are also to be in- 
cluded for synchronizing. The components we use 
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are: A two-position four-way valve for clamping, 
and another one for control of drill head cylinders, 
Both valves are pilot-operated by bleed to atmos- 
phere. A manual two-position three-way pilot 
valve with spring return starts the action. Sequenc- 
ing is accomplished by cam actuated pilot valves of 
the same type. As in Proposition 1, ejection pres- 
sure comes through a two-position three-way cam- 
operated valve. 
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(“Doodle”’ Space) 


Turn to page 72 for Our Solution... Match it to this page. 
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TYPE 
UTTER 


'CINCI@*NATI 






PUSH-BUTTON SELECTION of 24 spindle speeds, throughout 16 to 
1600 rpm range (18 to 1800 rpm for No. 210-12 Dial Types). 



































Ask the man who runs one. He’ll tell you that CINCINNATI Dial 
Types are easy to operate and set up, and they help him maintain 
high quality . . . important considerations in low cost of production. 
Five outstanding feature-advantages are illustrated here, Others 
include: * Automatic backlash eliminator for milling to the right 
or left * Independent directional control levers, with palm-fit- 
ting plastic knobs ¢ Identification discs on all control lever 


FIVE-POSITION LEVER gives the operator com- knobs * Dynapoise chatter-damping overarm, automatically 
plete one-hand control of table (automatic cy- 
cle machines). 








damps out chatter and improves finish on the work « Complete 
rear controls (plain and universal styles). 

Operators, foremen, top management . . . all prefer CINCINNATI 
Dial Type Milling Machines. More information is in comprehen- 
sive catalog No. M-2003. And our replacement Analysis Manual 
No. M-1838 will guide you in replacing your old milling machines. 
Write for copies today. Milling Machine Division, The Cincinnati 
Milling Machine Co., Cincinnati 9, Ohio. 





i . 

MED: : x ae mS 
PUSH-BUTTON STARTING AND STOPPING of spin- 
dle rotation. The operator gets quick action and 
automatic braking. 


ARBOR-LOC SPINDLE NOSE helps oper- 
ator change cutters safely and quick- 
ly (20 seconds or less). 





CIRCLE INFORM-A-GRAM KEY NO. 69 





POWER SELECTION OF 32 FEEDS, ranging from ¥% 


to 90 ipm. Feed selection knobs located at front , 
and rear positions. 


TYPE AND BED TYPE MILLING MACHINES * DIE SINKING MACHINES 
VITER AND TOOL GRINDERS * ELECTRICAL DISCHARGE MACHINES MILLING MACHINE DIVISION 
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Discussion of Proposition 1. 


Our circuit-diagram shows all 
component symbols when circuit 
is in static position: Clamp-cyl- 
inder is retracted, drill-head cyl- 
inders are retracted, and the eject- 
cylinder is retracted. All valves 
are shown in their respective posi- 
tions to have caused this. 

The workpiece in this instance is 
fragile, which accounts for the use 
of speed control valves to slow 
clamp-cylinder. Speed control of 
clamp-cylinder return is optional; 
maybe of value in synchronizing. 

Initial cycle start is by a man- 
ual shift of the four-way valve, 
putting the right-hand symbol- 


block into porting position. Pres- 
sure goes to the piston end of the 
clamp cylinder, and air is exhaust- 
ed from the rod end through the 
check-valve portion of the se- 
qence valve. When work is clamp- 
ed, pressure builds up back 
through the line, overcoming the 
sequence valve setting, opening it. 
This permits line pressure to flow 
to the piston ends of the drill head 
cylinders, and they are extended. 


Although the holes to be drilled 
have little depth and don’t break 
through, drill head speed must be 
controlled. We show three control 
valves on drill heads for synchro- 





Our Solution to Proposition 1. 
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nizing. It would be well to con. 
sider using four—two metering 
valves for each cylinder, rather 
than joining piston end lines into 
one control valve. 

The exhaust of all three cylin. 
ders is piped back through the 
four-way to atmosphere on both 
“stroke” and “return.” 


At the end of the drill stroke, a 
cam shifts the four-way, to re- 
verse the action. However, it is 
necessary to return the drill heads 
before unclamping, which is ac. 
complished by the proper position- 
ing of the second sequence valve 
that works like the other one. With 
the left-hand block of four-way 
symbol now in control, pressure 
first goes to the rod ends of the 
drill head cylinders. At end of the 
return stroke, pressure build-up 
overcomes the sequence valve 
spring and the clamp cylinder re- 
ceives pressure to the rod end, re- 
turning it. 

As the clamp cylinder approach- 
es the end of its return stroke, Cam 
2 shifts the two-position three-way 
valve, porting pressure to the 
eject-cylinder. Ejection takes place 
and the three-way is spring re- 
turned to allow air to atmosphere 
from the piston end of this cylin- 
der. The eject cylinder returns to 
complete the cycle. 


Speed control valves for the 
ejection cylinders are suggested, 
but optional. You will note that 
speed of ejection is by controlling 
the flow of air in the inlet piping. 
This would be more effective in 
the exhaust line, but since the 
ejection cylinder is single-action, 
this is not possible. 

Where sequence valves are used, 
adequate pressure must be pron- 
ised the system. The designer can't 
foresee that the pressure may be 
“allowed to” fluctuate below 
spring setting or that dirt may 
be “allowed in,” to “hang up” the 
valve. So he should design indivi- 
dually for each set of conditions. 
For instance, where a malfunction 
can’t cause a critical situation, like 
endangering life, limb, or expen- 
sive work, sequence valves may be 
the answer. 

Although additional four-way 
valves could have been used it 
place of sequence valves, they are 
more expensive and require mort 
piping. Discussion 2, page” 
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... pilot operated control valves 


e Built to JIC standards e interchangeable pilots 
e choice of mounting types, optional features e ac or de, 
any voltage e 4 to 1 in. NPT 


SPEED KING solenoid pilot coils, potted in molded 
resin, are unconditionally guaranteed against coil 
burnout for the life of the valve! And, Speed King pilots 


SEE THEM IN BOOTH 1109 are totally enclosed, and sealed against entrance of 
AT THE ASTE TOOL SHOW dirt or moisture . . . valves are fully air-operated 
IN DETROIT, APRIL 21-28. for speed and dependability . . . feature a hard-chrome 


plated stainless steel plunger floating in O-rings, to 
eliminate wear-producing metal-to-metal contact. 


For multi-million cycle dependability, specify Valvair® 
SPEED KING control valves. 






i Bellows -\alvair 
Write for free Bulletin SK-100. “ae og 
Address: Valvair Corp., Akron 9, 
Ohio, Dept. TP-360 





alvair 


Other INDUSTRIAL DIVISIONS of IBEC: The Sinclair-Collins Valve Co. 
The Bellows Co., Akron, Ohio ¢ V. D. Anderson Co., Cleveland, Ohio. 


AKRON 11, OHIO 
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CIRCLE INFORM-A-GRAM KEY NO. 71 
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Discussion of Proposition 2. 


As in Proposition 1, our diagram 
shows circuit components static; no 
action taking place. 

In this instance the workpiece is 
not fragile, but to save wear and 
tear on equipment and cut down 
noise, speed control valves are 
used for clamp-cylinder. 


Cycle-start is by a manual shift 
of the two-position three-way pilot 
valve. The pilot valve bleeds air to 
atmosphere from the four-way 
clamp-cylinder control valve, to 
shift it. Pressure for shift comes 
through another three - way 
already open to line pressure. 





Our Solution to Proposition 2. 
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Pressure goes through the four. 
way to the piston end of the 
clamp-cylinder, extending it. 

As the clamp-cylinder ap- 
proaches the end of its stroke, a 
flip-flop finger (Cam 1) shifts 
the pilot three-way (see Cam ] 
indication). Air pressure is bled 
from the left side of the drill head 
control valve, to shift it. Pressure 
for the shift comes through the 
pilot control valve connected to 
other end. Pressure through the 
four-way to the piston end of the 
drill head cylinders drives them in- 
to the work. 


This workpiece requires holes 
of some depth, and there’s the 
possibility of “hard spots,” so hy- 
draulic checks should be used, al- 
though they are not diagrammed. 
As you know, these meter oil from 
one side of a closed system to the 
other. Liquid metering and non- 
compressibility are the advantages, 

At the end of the stroke, drill 
cylinder Cam 2 bleeds still another 
three-way to shift the drill head 
control valve for the return of 
the drill heads. On their return 
stroke, Cam 3 opens the pilot valve 
to shift the clamp-cylinder con- 
trol valve to unclamp. Near the 
end of its un-clamp stroke, Cam 4 
opens the three-way ejection cyl- 
inder control valve for ejection. 

Since the Cam 4 finger is the 
flip-flop type, the ejection cylin- 
der control valve is only open long 
enough for ejection. It then closes 
off line pressure. In its other posi- 
tion it bleeds air from piston end 
of the ejection-cylinder, which re- 
turns by spring pressure. 

Although we give no considera- 
tion to valve sizing, it should be 
noted that all three-way valves 
are pilot valves, with the excep- 
tion of the ejection control valve. 
It must be sized properly to han- 
dle adequate pressure and flow. 








Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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CHANCES ARE YOU CAN USE THIS 
"§POT-A-MATION’’ IDEA TO CUT YOUR COSTS 


Simple, inexpensive and easily built in the user’s own 
shop, this “Spot-A-Mation” Idea is typical of the ways 
Bellows “Controlled-Air-Power” devices are being used 
to cut costs in all types of industries. Although the 
machine illustrated here is used to roll-thread 3%4” pipe 
plugs, this same unit, with only minor tooling changes, 
can perform drilling, tapping, counterboring and 
similar operations. 


Think of the many possibilities in this basic “Spot-A- 
Mation” Idea. For example, in place of the Carbi-Drill 
units, Bellows Air Motors or other Bellows packaged 
work units could be used with the Bellows Rotary Feed 
Table. On the work table, the number of work stations 
could be increased to permit a sequence of a number 
of operations, or the same operation could be done 
simultaneously at a number of work stations. Machin- 
ing, forming, assembling, packaging, sorting . . . man’s 
ingenuity is virtually the only limit to the ways this 
“Spot-A-Mation” Idea can be used. 


Both as the basis for low cost, toolroom-built equip- 
ment and in spot-automating existing machinery, 
Bellows “Controlled-Air-Power” is increasing produc- 
tion per man-hour and improving quality in plants 
throughout the world. It will pay off in your plant, too. 
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Essentially, this machine consists of two heavy duty 
Bellows Carbi-Drill units, “A” and “B”, equipped with roll 
thread heads and synchronized with a Bellows Rotary 
Feed Table, “C”, which positions work pieces. Operation 
is continuous and automatic. Operator merely feeds; 
parts are ejected automatically. Production is double that 
of former equipment, less skilled operators are used and 
rejects have been virtually eliminated. 
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IDEA FILE IS 
YOURS ON 
REQUEST 


Contains complete information on the above ‘Spot-A-Mation”’ 
Idea so that you can adapt the Bellows Rotary Feed Table 
with Carbi-Drill units or other Bellows packaged work units for 
use in your own plant, plus installation data, wiring diagrams 
and equipment lists for scores of other Bellows ‘Controlled-Air- 
Power” applications. Write for yours today. Address Dept. 


TP-360, The Bellows Co., Akron 9, Ohio. 
681-C 


The Bellows Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
AKRON 9, OHIO 
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"5 
why % 
gearless | 

drill 


heads’? 


Each of four heads drills three different hole patterns. 
Drilling pattern is changed merely by removal and replace- 
ment of respective drills. In all, 108 holes are drilled. 


because 


agar 


gearless design 
can use more 
spindles and do 
more work 


Zagar gearless design in multiple spindle 
machining permits a flexibility unmatched by 
any other equipment. Basically, the applica- 
tion of more and still more spindles is the 
key to savings in every stage of the job. From 
incipient engineering through cost per part 
(or cost per hole), every step is marked by 
cost-saving over any other approach. As 
spindles are added, cost per spindle actually 


decreases. This advantage obtains whether 
the head is designed to produce one part or 
more than one part of varying machining 
patterns. 

When drilling, reaming and tapping on 
more than one part, Zagar can often apply 
one head to do several patterns. Zagar heads 
drill, ream, and tap varying diameters on any 
center. 


Write for Engineering Manual A-2 for technical reference. 


INCORPORATED 


a) @) 23894 LAKELAND BLVD. ® CLEVELAND 23, OHIO 


USE MORE 


CIRCLE INFORM- 


SPINDLES TO DO MORE WORK 
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Want to save with plastic tools and dies? 


Your EPON’ RESIN tooling 


Tools and dies made of tough but easy-to- 
handle Epon resin can save you up to two 
thirds in time, one third in cost! Your 
tooling resin formulator will show you 
how Epon resin formulations are saving 
time and money—right now—in applica- 
tions such as: 


High-temperature tooling: Métal-forming 
stretch dies that can operate at temperatures 
over 400° F. 


Heated tools: Matched dies, with integral 
heating units, may be made with Epon resin 
formulations for rapid heat-curing of lami- 
nated plastic parts. 


formulator can help you 


Long-lasting metal-forming tools: Castings 
made of formulated Epon resin, mounted in 
a crank press, showed no permanent deform- 
ation after 28,000 compression-shock cycles. 


For tool and die applications, Epon resin 
formulations offer you the following impor- 
tant advantages: 


Excellent tolerance control: Little machining 
and handwork are required to finish Epon 
resin tools because of the material’s excellent 
dimensional stability and lack of shrinkage. 


Outstanding strength: Jigs and fixtures with 
thin cross sections can be built from Epon 
resin-based formulations reinforced with glass 


cloth. The resulting laminate has high flexural 
strength and excellent dimensional stability. 


Easy modification: Tools and fixtures made 
from Epon resins may be quickly and easily 
modified to incorporate design changes. 


CONTACT YOUR 
TOOLING RESIN FORMULATOR 


The combination of resin formulator’s skill 
and application knowledge, backed by Shell 
Chemical’s research and resin experience, has 
solved many important tooling problems for 
industry. For a list of experienced tooling 
resin formulators and additional technical 
information, write to: 


SHELL CHEMICAL COMPANY 


PLASTICS AND RESINS DIVISION 


110 WEST 51ST STREET, NEW YORK 20, NEW YORK 


Central District 
6054 West Touhy Avenue 
Chicago 48, lilinois 


East Central District 
1578 Union Commerce Bldg. 
Cleveland |4, Ohio 


Eastern District 
42-76 Main Street 
Flushing 55, New York 


IN CANADA: Chemical Division, Shell Oil Company of Canada, limited, Toronto 
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‘Brush-On’ Plating’s Versatile 


DALIC IS AN ELECTROLYTIC 
process for selective plating that 
doesn’t require submerging the 
work. Instead, the solution is car- 
ried on a cotton and dacron cov- 
ered graphite tool of appropriate 
shape. When the proper current 
flows from the tool to the work, 
plating takes place. There are 23 
metallic solutions with which the 
tool may be saturated; each im- 
parts a plate of the metal in solu- 
tion. 

I sat in on the disclosure of the 
process to the press, at Sifco Meta- 
chemical Inc., a division of The 
Steel Improvement and Forge Co., 
Cleveland, and found that plating 
in this manner has many advan- 
tages. Work preparation isn’t time 
consuming. When selected areas 
are to be plated, stop-lacquers or 
masking procedures aren’t neces- 
sary. This in itself is a great sav- 
ing, and many jobs that took hours 
to prepare are now prepared in 
seconds. 

The size of the work is of little 
consequence since no tanks are 
used and, by the same token, 
cleaning and rinsing tanks are no 
longer necessary, which eliminates 
the contamination hazard. Besides 
saving the tank cost, only small 
amounts of solution are needed to 
keep the tool wet — even the run- 
off is reclaimed in a catch-basin. 


Fig. 2. Contact tabs of a printed 
circuit receive a 0.000050” plat- 
ing of gold the Dalic plating way. 
If this job were handled by other 
procedures, it would be necessary 
to dismount all components from 
the circuit board and then reas- 
semble after plating. 


Fig. 1. Precision fitting of a cast steel flywheel to a drive shaft is 
achieved by Dalic plating. A flash of nickel followed by copper plat- 
ing gives a 0.0025” build-up, permitting the proper fit. No masking 
or immersion is required; fitting took less than 1-hr. 


It’s still necessary to clean the 
work. However, this is easily done 
with a cleaning solution applied in 
the same manner as plating, only 
with a separate tool. After clean- 
ing, the workpiece is water-rinsed 
and ready to plate. 

Rate of deposition depends to 
some extent on the workpiece, but 
it’s chiefly governed by the rate 
of dissociation of each particular 
solution. Chrome plating, for ex- 
ample, is “laid on” at a rate of 
0.0003”/half hr; whereas a cadmi- 
um plate goes on much faster, at 
a rate of 0.0001”/min. 

Plating in this manner offers an 
unusually fine grain structure 
having excellent low stress adhe- 
sion. The plate “laid down” by 
Dalic is hard and takes unusual 


abuse without peeling or flaking. 

Dalic plating is used for repair 
work, such as in-place plating of 
molds or dies. A large rubber 
mold was recently given a 0.010” 
to 0.020” nickel-cobalt plating. It 
can also be used to build-up huge 
engine parts, for example, without 
their removal from ocean-going 
vessels. The other extreme might 
be IBM’s Dalic plating of transis- 
tor heads, where the areas to be 
plated are only 0.001 sq in to 0.003 
sq in. In this case, the plate 
thickness is controlled to 
+0.000020”. 

Other uses include building up 
under-size work; selectively stop- 
ping off of particular areas prior 
to carburizing or nitriding; and 
precision fitting bearings to ex- 
tremely close tolerances. —WEH 








Coming Next Month — 
T&P Previews The Tool Show 


(Valuable to Show-Goers and Stay-at-Homes!) 
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* Fluteless (non-cutting) taps for cold- 
forming threads in soft metal such os 
aluminum, zinc, copper, brass, leaded 
steels, etc. 


MAOH AW K 


STANDARD 


SUBLAND DRILLS 


If you are now using the popular new fluteless (non-cutting ) 
tapping principle for softer metals, you can further improve and 
simplify your tapping operations through the use of Mohawk 
Standard Drill-Chamfer sublands. Mohawk drill-chamfer “stand- 
ards” will simultaneously drill and chamfer clean, concentric 
holes that will speed your basic tapping operation, eliminate 
breakage and scrap, reduce your drilling tool inventories, eli- 
minate jig and fixture movement. 

If you are interested in drilling tools that really pay for 
themselves, examine your drilling and tapping costs, then see 
for yourself how many places a Mohawk “standard” could 
easily improve the job and reduce your costs. 


AVAILABLE FROM STOCK—Mohawk “standards” are immediately avail- 
able in all practical sizes, types and combinations in choice of 3 step 
lengths and 3 shank styles. 


Subland Subland Subland 
Drill-Chamfer Drill str 


for Regular Taps Counterbore 
Fluteless Taps ‘or 

Pipe Taps Socket Head an 
Heli-Coil Taps Cap Screws Body Clearance 


CL 


TOOLS, Inc. 


Montpelier, Ohio 


‘or 
Tap Drill 





WRITE TODAY ... for your own 
copy of the big, new catalog of 
Mohawk Standard Subland Drills. 
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REPLACE | George Huebner Gets SAE Buckendale Award 


SOLID BUSHINGS The award is given each year 


with for the annual lecture by auto. 
J + RG rg Pv 4 motive management with distin. 
guished authority in the technica] 
ADJUSTABLE BEARINGS areas of commercial and military 
ground vehicles. An SAE com. 
mittee selected Mr. Huebner tp 
deliver the lecture, which had to 
be “directed to meet the needs of 
young engineers and students and 
to provide them with up-to-date 
practical knowledge.” Title of the 
award lecture was “Computer. 
iow The Buckendale Award, one of ' based Selection of Balanced-life 

JERGENS “LIVE’’ BUSHINGS the top national awards of the So- |§ Automotive Gears.” 
@ Increase Speeds, Feeds, 200% ciety of Automotive Engineers, was Chrysler Vice President Harry 
@ Reduce Tool Breakage presented to George J. Huebner, E. Chesebrough, general manager 
© Eliminate Bushing Wear executive engineer-research for of Plymouth-DeSoto-Valiant divi- 
ro nr gga Chrysler Corporation, during the sion, took over as SAE president 
SAE’s annual meeting in Detroit for 1960 during the same week. 


®@ Available for 2” to 62” Shafts 
@ Will stand greater sidewall pressures last month. long annual meeting. 


Get time, tool, and money-saving advan- 
tages by replacing solid bushings with 
Jergens adjustable roller bearing units. 
Available for 2” to 6” shafts or with 


. e 
straight roller bearings where space is a Production Line 
factor in 2” to 2” shaft sizes. Write Carbide Brazing 


today for complete information and 
authentic case histories. 


DONLEY PRODUCTS, INC. Four tungsten carbide cutter in- 


serts are brazed to tool shanks 

Dept. 3 « 11106 Avon Ave. « Cleveland 5, Ohio simultaneously in about 18 sec, 

CIRCLE INFORM-A-GRAM KEY NO. 781 using the induction heating setup 

developed by Induction Heating 

Corp. This is done at a cost of 7%¢ 

for fuel, and on a machine that 

BUY the “least skilled man in the plant 
can operate. 

U.S. SAVINGS BONDS The fixture is used in conjunc- 

: - O8L tee i: : 

TODAY ! tion with a 7% kw Ther Monic 

generator. Its operation is simple 

and fast. First, all toggle clamp 

















handles are pushed down; then all 


How to Design and Specify pressure rods are lifted up and into 
the holding slots at the top by 


PRINTED CIRCUITS turning them 90°. The sliding car- 


riage is then ready for loading. 

OVER 70 ILLUSTRATIONS are included in this new : 
publication, reporting on: Advantages of Printed Circuits ‘ The shanks and carbide blanks 
. . » Layout and Design . . . Selection of Materials and are assembled with brazing alloy, 
Components se Multiple Soldering Techniques . . . fluxed, and placed into the grooves 
Reliability . . . Production Methods . . . Process Limita- f th : T 

tions . . . Printed Circuit Assembly . . . Service and Re- of the carriage. oggle clamp 
pair . . . Artwork . . . Finishes . . . Information on handles are then pushed forward 


Switch Plates and Commuter Discs . . . and other valuable and into j iti 
information. Also includes NEW RECOMMENDED TOLER- hold yd ceube a 


ANCES FOR PRINTED CIRCUITS. $5.00 Hashing the eaten SG 


HUEBNER PUBLICATIONS, INC. its stop brings the tip end directly 

P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO Open account ship- into work-coil position. 

Please send .............. copies of “PRINTED CIRCUITS” at $5.00 ments to rated com- . 

each postpaid. Ten day examination allowed; returnable for full . Oth ‘ Four pressure pins, one for each 

credit or refund if returned in saleable condition.) pane or wrse, blank, are used to hold the tip in 
shen. Me CORS. position while heating. A single 

Cite. eitemne tall push of the heat-cycle start but- 

a oe ton, located on the generator panel, 

begins the automatic cycle. 





payment with order, 
Company ... 
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> blanks 
HOW? By putting more spare parts, 


ig alloy, 

grooves tools, gages, fixtures, assemblies and com- 
-_ ponents into a given area than could pos- 

forwar , . : 

ne sibly be fitted into outdated tool cribs or 

ition, to 

in. place. storage bins. And by keeping them close 

ward to at hand, fully visible...absolutely safe 


nectl : 

cine from damage, loss, dust or pilferage. 
Vidmar industrial storage units are of 

for each 

heavy gauge steel. Cabinets come in vari- 


1e tip in 
A single , ous heights, and so do drawers—which 
art but br Se DOESN’. Outdated storage— ’ ‘tioned i limited 
or panel ee ae skilled can be partitioned in unlimited arrange- 
, workers waiting needlessly. Everything — . 
> rs ar n 
a Bill te ase, hard to find, hard to heap ments. Drawers are strong, holding up to 


track of. 400 lbs. each! All units are modular...can 
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be moved, interchanged, re-arranged, and 
added-to as required from year to year. 

BEFORE YOU revise or add to your storage 
facilities, it will pay you to check Vidmar 
industrial storage units. Write today for 


descriptive literature. VIpMAR, INC., 
2326 Reach Road, Williamsport, Pa. 


Store more... better...in less space with 


PCG AL crinets 


Division of VOLKERT STAMPINGS, INC. 








80 TOOLING & PRODUCTION 


Announcing the 


MANUAL 0 
MACHINABILITY AND 
TOOL EVALUATION 


by Antoni Niedzwiedzki 


NOW Machining Consultant 10-DAY EXAMINATION 
READY Detroit, Michigan ALLOWED. Manual ls 
pas Returnable For Full Credit 








AVAILABLE AT THE END 


ORDER OF THIS MONTH. or Refund if Returned 
YOURS Ae ea on tees ee In Saleable Condition. 


the author’s own experimentation and practical 


TODAY! experience in engineering and machine shop. 


$6.00 TYPICAL CHAPTER COVERAGE: 


per copy Tool Life Formulas . . . Tool Life Criterion . . . Chip Load and Workpiece 
oes Hardness . . . Tool Geometry . . . Test Records . . . Tool Inspection... 











Machinability Classification . . . Machine Tool Selection. 


USE The Manual contains a wealth of examples and forms for Development 

Sheets . . . Recommendation Sheets . . . Crossed Charts . . . Tool Life 
COUPON Tables . . . Graphs and Drawings . . . covering work with Carbides and 
HSS on Cast Iron and Steel. 





HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD 
CLEVELAND 18, OHIO 


Gentlemen: Please ship copies of MANUAL OF MACHINABILITY AND TOOL EVALUATION at 
$6.00 per copy. Ten day examination allowed; returnable for full credit or refund if returned in saleable 
condition. 


NAME Open account shipments on 
purchase orders of rated 
COMPANY companies. Otherwise, check 
with order, please. No 
ADDRESS: C.O.D.’s. 


*Ohio customers add 3% 
sales tax. 
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YOU GET 
STANDARD-DESIGN ECONOMY, 
CUSTOM-BUILT FEATURES 

WITH 


DANLY SC STRAIGHT SIDE CRANKSHAFT PRESSES 
1" is. @ 













Extra 
Strength 
Welded Steel 
Frame 


som 
= 


Simplified 
Automatic 
Oil Lubrication 


Safety- 
Engineered 
Controls 





Precision 
Slide 
Adjustment 





pment 











“o Backed by Danly’s solid reputation for sound downtime . . . to put more hours into produc- 
os om design and quality construction, Danly Series SC tion time. 
Presses offer pre-engineered, standardized design, Series SC Presses are available in capacities from 
to assure economy for general stamping work. At 50 to 300 tons. Roll feeds and 
the same time, they offer outstanding features variable speed drives are available 
—s normally found only on custom-built presses. for completely automatic, high- 
Like all Danly Presses, the SC’s have husky, rigid production operation. 
frames, to deliver accurate die closure with mini- WRITE FOR NEW CATALOG. Gives 
mum deflection . . . which means longer die life. full details on Danly low-main- 
at Automatically lubricated, quiet, smooth-running tenance, air-friction clutch, and 
ble | drive guarantees longer press life. Every detail of other features. Lists full specifi- 
| the Danly SC line has been engineered to shrink cations. Ask for Bulletin SC. 








® 
DANLY MACHINE SPECIALTIES, INC., 2100 S. LARAMIE AVE., CHICAGO 50, ILLINOIS 
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HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


V 

] ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. Types and 
strengths of adhesives, joint factors, etc. $2.95 


] BRAZING MANUAL prepared by the Com- 

mittee on Brazing and Soldering, Amer- 
ican Welding Society. 1955; 208 pages. 
Practical information on every type of 
brazing problem, including tables. $4.75 


COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer. A 28-page pamphlet 
on the subject. $1.00 





(Die DESIGNING 
AND ESTIMATING 


Fourth Edition 
368 pages, 26 chap- 
ters, over 400 il- 
lustrations, charts 
and graphs. 165 


Practical Points 
in Die Design 


and Construction. 
Comprehensively 





indexed. 





Written for Die Designers, Die Engineers, Tool 
and Die Makers, Owners and Managers of Tool 
and Die Shops and Depts., Students, Apprent- 
ices and valuable, too, as a reference and re- 
fresher for the die experts who are more than 


qualified to write $7.50 


a comparable text. 








V 
DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. $10.00 


CT] DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 


pages. $3.00 


‘a ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of 
electroplating. $10.00 


C] PRODUCTION CONTROL by Nyles V. Rein- 
feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling 
and inventory techniques—incorporates 
up-to-date research from 500 companies. $8,090 


INDUSTRY AGREES ON ‘BUILDING BLOCK’ 
STANDARDS by William E. Hoffman. $1.00 








TECHNICA 


BOOKS BOOKS BOOKS BO@OKS 





[] FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all cur- 
rently available industrial fasteners. $12.50 


C] GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in 
cutting and generating gear tooth forms. $5.00 











HANDBOOK OF LAYOUT 
AND DIMENSIONING 
FOR PRODUCTION 

by Hyman H. Katz 


The functional principles of di- 
mensioning in clear, interesting 
and succint English. 


479 PAGES $15.00 
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v HANDBOOK OF BARREL FINISHING by 

0 Ralph F. Enyedy. 1955; 288 pages. Every 
phase of barrel finishing, including over 
150 complete specification sheets and latest 
development. $8.25 


INDUCTION & DIELECTRIC HEATING by J. 
O Wesley Cable. 1954; 590 pages. Up-to-date 
treatment on high frequency heating. $13.50 


O INSTRUMENTS FOR MEASUREMENT & CON- 

TROL by Werner G. Holzbock. 1955; 416 
pages. Fully describes, illustrates and com- 
pares all current devices for measuring 
and controlling temperature, moisture, 
pressure, flow, uniformity, etc. 


$10.00 


MATHEMATICAL 
PROGRAMMING 


by Reinfeld & Vogel. 274 
pages. The practical applica- 
tion and use (rather than 
theory) of mathematics in 
industrial programming. $8.00 


O 








A DICTIONARY Vite 
OF METALLURGY © 
by A. D. Merriman 






G.C., 0.B.E., M.A., D.Sc., C.1. Mech. E., 
F.R.S.E. 


400 PAGES 
Profusely Illustrated 


Just published February 16, 1959. Prepared by Dr. 

Merriman, Secretary of the Institution of Metal- 

lurgy, Great Britain, this is the most compre- 

hensive work of its kind ever to appear in print. 

The Dictionary of Metallurgy provides: 

@ 7,000 definitions 

@ 283 illustrations 

@ 236 tables—including those constants invaluable 
for reference purposes 

@ An yo which includes a Table of Com- 
mon Abbreviations and Symbols, a Table of 
Abbreviations Used in Foreign Literature, and 
a Table of Physical Properties of Metals. 


$25.00 











REFERENCE 


BO@OKS BOOKS BOOKS BOOKS 


2.50 


5.00 


JT 














C] MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer. 36 
pages on the working of stainless steel. $1.50 


MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 chapters of original 
research. New optical techniques ex- 


plained. $8.50 


PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics In- 
dustry. 850 pages. $15.00 


PRINCIPLES & METHODS OF SHEET METAL 
FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects 
in stamping, drawing, extruding, bending; 
design of parts and dies, etc. $11.00 


ia PROTECTIVE COATINGS FOR METALS by 

Burns and Bradley. 2nd edition. 1955; 657 
pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. 


$12.50 


TECHNIQUES OF 
PRESS-WORKING METAL 


by Eary & Reed, 472 pages. 
20 chapters and hundreds of 
drawings cover this subject 
in —— comprehensive de- 
tail. 





$12.00 


THE PRINCIPLES OF INVENTORY MANAGE- 
MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. $2.00 


TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas 
and 700 illustrations and charts. $8.00 


THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAICHT 
EDGES by E. Willard Pennington. § .75 


AMOUNT OF ORDER $ 


Open account shipments to rated companies. Otherwise payment 
with order, please. No C.O.D.’s. Ohio customers add 3% sales 
tax. Quantity prices quoted on request. 











COMPANY 

CITY ZONE STATE a. 
ADDRESS 

BY TITLE 



































HIGH FREQUENCY 
INDUCTION 


Lepel induction 
heating equipment represents 

the most advanced thought in the 
field of electronics ...the most prac- 
tical and efficient source of heat 
developed for numerous industrial 
applications. You are invited to send 
samples of work with specifications 
Our engineers will process and re- 
turn the completed job with full data 
and recommendations without cost 
or obligations. 


TYPICAL INDUCTION 
HEATING APPLICATIONS 





TEMPERED SECTION 














Punch Heads Selectively 
Tempered 


Diagram shows arrangement for se- 
lectively tempering heads of alloy 
steel punches. The use of a combina- 
tion type solenoid and pancake in- 
duction coil reduces hardness from 
Re 55/56 to Re 41/44, improving 
resistance to brittle fracture at the 
head of the punch. In this case a 
heating cycle of 55 seconds provides 
uniform tempering. A multiple posi- 
tion fixture, processing 4 pieces at 
one time, speeds up production. 
ee ee ee ee es oe oe oe oe oe oe 
INDUCTION COIL 

MICA MATERIAL 

\ ALUMINA CRUCIBLE 


MOLY SUSCEPTOR 
CERAMIC TUBE 


Heating 
7 7.4 «Non-Conducting 
Materials 
To High 


Temperatures 





6000000000 
ooo00000000 











ui . ——_—___ 


Laboratory analyses frequently re- 
quire heating of non-conducting 
materials to temperatures of 3,000 
to 3,500° F. in vacuum or special 
atmosphere. This can be accomplish- 
ed by induction heating with the aid 
of a metal susceptor. Diagram shows 
the fusion of mica samples in an alu- 
mina crucible, using molybdenum 
susceptor. A ceramic tube surround- 
ing the susceptor isolates the work for 
fusion in a vacuum. The molybdenum 
susceptor is heated by induction, 
which in turn, heats the crucible by 
radiation. 


WRITE FOR NEW LEPEL CATALOG 
Electronic Tube Generators from 1 Kw to 100 Kw 
Spark Gap Converters from 2 Kw to 30 Kw 


ZL L HIGH FREQUENCY 
LALL | ABORATORIES, INC. 
55th ST. & 37th AVE., WOODSIDE 77, Nv. Y. 
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TOOLING & PRODUCTION 


Rotlgers Presses 


FOR METAL FORMING and DRAWING 


PRECISION 
HYDRAULIC 
POWER 












From Rodgers “Standard” Line 
Select your “Custom” Model 


Easy ae ABC: 


rN Determine Press Tonnage and Style Press You Need 





A Bed and Frame Size Required... Solid or Open Bolster 
A Select Pump Unit and Controls To Give Speed You Want 


The New Standard line of Rodgers Presses are designed 
Rodgers Platen Presses has and built by an organization 
been designed to greatly sim- with over 32 years’ experience 
plify press selection. From the in high pressure hydraulics. 
basic press styles, one may be They are available in capacities 
selected and combined with from 50 to 400 tons, single cyl- 
varied pumps and controls, inder or twin cylinders, in many 
automatic, semi-automatic or standard models for production 
pressure sensitive, to give the or special uses. Where desired 
desired speed and performance. custom models will be designed 
This results in savings of “cus- to suit exacting special require- 
tom” engineering and costs. ments. 


Rodgers 100 ton 30” x 30” bed size 
with complete one cycle automatic con- 
trol for deep drawing. 


senp For VEW 
CATALOG 337... 


This new Rodgers Catalog has complete 
specifications, tables and data, making it 
simple to determine the press for the job 
Write for your copy without obligation 








Rodgers 100 ton press, 36” x 36” bed 


Rodgers twin cylinder, twin die cushion 
200 ton drawing press with 60” «-48 with single lever pressure sensitive 
bed; single cycle automat monvol control. 


RODGERS HYDRAULIC, Inc. 
Pioneers in High Pressure Hydraulics Since 1932 


7447 WALKER STREET . MINNEAPOLIS 26, MINNESOTA 
___ CIRCLE INFORM-A-GRAM KEY NO. 842 
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Taper ADJUSTABLE 
ing =.co a. Trepar OLLOW MILLS 
Chamiering PASS. 
ning ! \CROMETER 
Feature vor 





‘ for 
rs 
e Area Sales engitreblems. 


your immediate 


R 
WRITE FO 
CATALOG 20 TF 


CARL WIRTH & SON, INC. 


1625 CLINTON AVE. NO. ROCHESTER S.NY 
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and Spouse 








SET 





_ THE 


Exclusiveness is a distinction . . . the reward for challenge and accomplishment. 


Superior engineers are constantly alert to the challenges of the die making industry. And - 
through research and engineering skills they have met the challenges and created die sets 
with exclusive features that have contributed to the die maker’s art. 


Superior’s exclusive features have brought advances to die making and they have brought 
die set leadership to Superior. Let Superior’s many exclusive features work for you! 


Get Superior . . . the exclusive set! 


Write for the 
new catalog, today! 











ZuPrerion. STEEL PRODUCTS CORP. 


2754 South 19th Street © Milwaukee, Wisconsin 


Manufacturing plants at Milwaukee Wisc. ard cheshire, Conn. 
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Catalogs and other helpful literature 


High Speed Power Presses are 
explained in a bulletin which 
features a production chart to 
help determine how these presses 
can increase production and effi- 
ciency. Write Cleveland Punch & 
Shear Works Co., for Folder HS-1, 
or Circle Inform-A-Gram No. Cl. 


A Hard Facing brochure discus- 
ses plasma jet coatings, metal and 
ceramic spraying, and other hard 
facing services. Specifications and 
typical applications are given in 
the bulletin from Cleveland Hard 
Facing, Inc., or Circle Inform-A- 
Gram No. C2. 





HYDRAULIC 


BOYAR-SCHULTZ 
Cxis 
SURFACE GRINDERS 


Available in Hydraulic and 
Hand Feed models. 

These machine tools are of 
the most advance design, fully 
proved and enthusiastically en- 
dorsed by users who must have 
accuracy as well as production 
performance. 

Exclusive features include 
heavy duty precision spindle; ver- 
tical column assembly supported 
by horizontal cylindrical ways; 
closely grained nickel alloy table 
with longitudinal ways of hard- 
ened and ground tool steel; verti- 
cal feed assembly with precision 
ground worm gear perfectly fitted 
to bronze gear for easy operation. 





Write, wire or call. 
We'll be glad to 
SHOW you what this 
fine grinder will do. 


CIRCLE INFORM- 





Hydraulic operation is 
accomplished by con- 
trols A and B above. 
These controls automat- 
ically disengage longi- 
tudinal and cross feed 
hand wheels. 


J a 


Table ways, one V and 
one flat are ground and 
hand scraped. They 
travel on hardened and 
ground tool steel ways. 





3: 


Precision screw on 
vertical feed assembly 
turns through a per- 
fectly fitted steel worm 
and bronze gear, oper- 
ating in grease packed, 
sealed gear box. 





Unique column 
assembly com- ) 
bines vertical 
and cross feed 
travel. Sturdy 
vertical column 
has oversize 
bearing sur- 
faces. Hard- 
ened and 
ground cylin- 
drical ways 


| provide accurate long 


wearing surface for 
cross feed travel. 


2012 SOUTH 25th AVENUE 
DEPT. ZN, BROADVIEW, ILLINOIS 


A-GRAM KEY NO. 86 
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“Industrial Coolant Pumps ang 
Accessories” gives general Pump 
descriptions and instructions, dj. 


Cae, 


mensions, drawings, and perfor- 
mance curves of the various 
models. Get Catalog 59A from 
Ruthman Machinery Co., or Cir- 
cle Inform-A-Gram No. C3. 


A New Tracer Controlled Pro- 
filing Milling Machine, Magnet- 
race, for self-feeding 360° profile 
milling operations under tracer 
control, is introduced in Bulletin 
635 from Pratt & Whitney, Inc, 
or Circle No. C4. 


A Carburizing Steel bulletin 
gives general characteristics for 
Vac-Arc AGT steel which is good 
for applications such as reduction 
main drive gears and ring gears. 
Latrobe Steel Co. supplies copies, 
or Circle No. C65. 


Die Cast Zinc Alloy Gear and 
Pinion combinations, both standard 
and special, for solving transmis- 
sion problems involving small 
light-load gearing, are explained 
in a bulletin. Such low-cost com- 
binations as gear and_ pinion, 
flanged pinion, cup gear and pin- 
ion, flanged pinion, and cup gear 
and pinion are listed. Write Gries 
Reproducer Corp. for Catalog 3001, 
or Circle Inform-A-Gram No. C6. 


A Surface Measurement re- 
ference manual contains important 
excerpts from the American Stan- 
dard ASA B46.1-1955 for surface 
roughness, waviness, and lay. Get 
this handy pocket-size manual 
from Brush Instruments, or Circle 
Inform-A-Gram No. C7. 
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Die Springs 


Chrome vanadium die springs in stock 
in a wide variety of hole and rod sizes, 
lengths and deflections. Medium, 
medium-heavy, heavy duty for in- 
creased life and reduced down time. 
Write for list of specifications and 
prices, and name of nearest distributor. 


Raymond 
Manufacturing 
Division 
Associated Spring 
Corporation 


Corry, Pennsylvania 
CIRCLE INFORM-A-GRAM KEY NO. 871 





PRECISION 
BALL BEARING 
CONSTRUCTION 
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Y BUSHINGS 
For DRILLING, CORE DRILLING, ROUGH 


and FINISHED BORING 


The inner race of the GATCO bushing rotates with the tool, 
piloting the tool accurately below or above the work — or 
both. 

Eliminates expensive tool construction — Reduces tool wear 
— Prevents seizure and pilot breakage — Especially adapted 
where precision is required. 


Write for full information and prices 
GATCO ROTARY BUSHING CO. 


42322 ANN ARBOR RD., PLYMOUTH, MICH. 
GLenview 3-2295 
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@® | ALLENAIR 


(THE LARGEST MANUFACTURER OF 
CYLINDERS IN MINEOLA) 


/ 


























Ist 2eed ed ath Sth bth 
Yr, ¥e: Yr. ¥r. Yr. Yr. 


NEW CATALOG Hi) Of] aa) dB 
AVAILABLE - 255 East 2nd St., Mineola, N. Y. 
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FOR YOUR 


PECIAL" 


MADE TO ORDER 
CUTTING TOOL 
REQUIREMENTS 


We solicit your SPECIAL REAMER and 


\ 


Promptly given to your blueprint, 
sketch or other types of specifications. 
Write for catalog. 


World Greatest Selection of 


Reamer Sizes 
ll 
Write Phone: 
for Libertyville 
Catalogue 2-4200 


TWENTIETH CENTURY 


MANUFACTURING CO. 


Route 176 and Bradley Road 
Box 429 TP Libertyville, Illinois 
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H LES 
JIG GROUND 


with Uyfpanare 


Provide your tool 
room with this in- 
expensive instru- 
ment for use on 
your present equip- 
ment and Jig Grind 
with a guarantee. 


Borrow our in- 
structive 11 min- 
ute movie on Jig 
Grinding. 


Your Tool Room in Dayton 
Designers and Builders 
Special Tools — Dies — Machines 
Request Quotation 


VULCAN TOOL CO. 
734 LORAIN AVENUE 
tools DAYTON 10, OHIO 














CIRCLE INFORM-A-GRAM KEY NO. 881 





| Kk FOR INTERNAL INSPECTION 


@ 0.10° AND UP... That's the point 
of entry requirement . . . to provide your 
inspectors the chance to use the out- 
standing National Fontar Borescope and 
thus give them the brightest, distortion- 
free, close-up view of the defect in “‘in 
accessible” interior surfaces of the cast, 
drawn, welded or molded product... 
from inches deep to many feet. 


Find out how its use can be a time and 
cost saver while it up-grades your Qual- 
ity Control. Just send for our “Bore- 
scope Catalog.”’ 





( ENGELHARO (NOU ETR/AS. 4‘N&.) 


NATIONAL ELECTRIC INSTRUMENT DIVISION 
92—21 Corona Avenve * Elmhurst 73, New York 
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Photograph (actual size) of chip cut on R Sees q 


15” Sheldon lathe. Depth of cut .250”, Fee 
-016”, Spindle Speed 400 r.p.m., Steel B- ine. 
Dia. of Work Piece 3”. 


“Free Running” spindle (Patent 


Pending) has no drive pressures 
to cause deflection. (See cut-out 
below.) 


R- Sorted 15” Precision oad 


Revolutionary in concept and design, these 
lathes deliver extra power and accuracy to 
the spindle nose. 

Power is transmitted through 3 steel cable 
V-belts to the headstock input pulle ey assem- 
bly. (1) It is held free from the spindle by its 
own large tapered roller bearings. The input 
(1) assembly, then, absorbs all t e drive pres- 
sures and transmits power to the free running 
spindle through a clutch (2A) in direct drive 
or gears (2B) in back gear drive. 

is design (Patent Pending) eliminates 
spindle deflection soning from drive pres- 
sures and leaves the spindle free for accurate 
work holding. Spindle nose runout is .0003” 
or less. ; 

Other features include large 1%” hole 
through spindle ...60 pitch gear box with 
built-in lead screw reverse lever . . apron 
that runs in oil and has independent drop 
lever clutches for power f . cam action 
La aman clamp for rapid locking ‘and instant 
release 


Write for bulletin and sample accuracy test sheet. 


SHELDON MACHINE CO., INC. 


See us at ASTE Show, Detroit, April 21-28, Booth 1727 
CIRCLE INFORM-A-GRAM KEY NO. 883 

















4235 KNOX AVE., 
CHICAGO, ILL. 





Available in 12 differ- 
ent sets in wide range 
of sizes. Each set con- 
tains 24 studs, 4 each 
of T-Nuts, Coupling 
Nuts, Hexagon Nuts 
and Washers. Each 
item also obtainable 
separately. 


ii, 


} 
; 


FREE—78 page ian listing 1600 needed items for tool room. 
Address 











REID TOOL SUPPLY COMPANY 


MUSKEGON HEIGHTS, MICHIGAN 
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electrodes of Chromium Copper-999 give superior service 


in high production resistance welding 





Acme Electric Welder Co., Los Angeles, a leading resistance welding equipment manufacturer, pro- 
duces standard spot-welding tips from Chromium Copper-999 rod, seam-welding wheels from Chromium 
Copper-999 sheet. Irregular shaped tips, above, are Anaconda die-pressed forgings of Chromium 
Copper. In pieces fabricated from rod, bar, or sheet, strength and hardness are increased by cold 
working after heat treatment. Anaconda gives forgings an additional cold strike after hot forging 
to increase surface hardness. Left: A forged welding tip in an Acme water-cooled tip holder. 


I“ resistance welding the electrodes must carry heavy currents under high 
pressures and at elevated temperatures. They must be made of mate- 
rials that have high electrical and thermal conductivities and mechanical 
properties that will keep deformation and wear to a minimum. The wide- 
spread and growing use of resistance welding has stimulated research to 
meet the demand for more efficient and durable electrode materials. 
CHROMIUM COPPER-999, one of Anaconda’s high-strength, heat-treatable 
alloys, is an excellent electrode material with a record of superior perform- 
ance in high-production welding. Electrical and mechanical properties 
exceed those listed for RWMA Class 2 material. Electrical conductivity is 
about 80% IACS and thermal conductivity is comparably high. In addition 
it has tensile strength of about 70,000 psi after heat treatment (compared 
with 48,000 psi for hard drawn ETP Copper ), and its mechanical properties 
remain high at temperatures approaching 400 C. Available as rod, bar, sheet, 
tube and die-pressed forgings. 

Anaconda also offers Hitenso®-961 as a more economical electrode mate- 
rial for use where service conditions are not severe enough to require the 
higher properties of Chromium Copper-999. Its properties exceed those of 
RWMA Class 1 material, having electrical conductivity of about 85% and 
tensile strength of about 60,000 psi. Available as rod, bar and plate. 
TECHNICAL ASSISTANCE. For further information on these Anaconda alloys or 
for technical assistance in the selection of the right alloy to meet special 
problems, see your American Brass Company representative. Or write: The 
American Brass Company, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. 5981 





RESISTANCE WELDING ELECTRODE MATERIALS 
ELECTRICAL COPPERS - WELDING RODS 


ANACONDA 


PRODUCTS MADE BY THE AMERICAN BRASS COMPANY 
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Catalogs. . 


A Drill Jig Bushing catalog gives 
specifications for American Stand- 
ard and ASA Standard in both 
ground and unground OD’s, Amer- 
ican Thinwall, tungsten carbide, 
and Superwear-X bushings. A 
quantity discount chart is included. 
Ask for your copy from American 
Drill Bushing Co., or Circle In- 
form-A-Gram No. C8. 


Special Taps, Dies, and Gages 
are discussed in a bulletin, which 
gives complete size information on 
right- and left-hand high speed 
taps, dies, and thread plug gages. 
Write Field Tool Supply Co. for a 
copy, or Circle Inform-A-Gram 
No. C9. 


High-Tool- Velocity Band Ma- 
chines and their applications are 
featured in a new catalog on the 
Zephyr line. Specifications for four 
models are included in this bulle- 





NEW 
Hovis 


KEY-ALIGNED DIE 


THE LATEST ADDITION TO OUR STANDARD UNITS 


p— KEY FOR DETS 





ELIMINATES ALL SET-UP 


ERRORS AND 


INSURES 


UNINTERRUPTED ACCURACY 


When producing irregular shaped stampings, 
it is important that the cutting members of the 
die are located in the proper radial alignment. 
Hovis has introduced the key-aligned die to 


meet this requirement... With the key-aligned 
die any press operator can install the inserts 
without the possibility of misalignment. This 
is accomplished with a fiat on the insert which 


locates against a key in the retainer. 








A euction line drawing showing the principle of 
the Hovis key-align method. 


GHA COO 


An example of some irregular pieces these dies produce by merely 
purchasing special sets of parts on which we are glad to quote 


tn, Ale, he he, 


HOVIS DUND 
COMPOUND DIES 


for producing WASHERS and SMALL 
STAMPINGS ...No need to make a 
NEW DIE for every STAMPED PART 


By simply removing and replacing five, small, inter- 
changeable inserts a new part may be produced... 
This method makes possible all production including 


Made in 6 sizes: 
Hy"-1_"-2% af ot 


irregularly shaped pieces and shallow draws. 


HOVIS SCREWLOCK COMPANY 


8100 E. NINE MILE ROAD - 
Phone: Slocum 7-4800 


BOX 97 + WARREN, MICHIGAN 


Suburb of Detroit 
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tin from The DoAll Co., or Circle 
Inform-A-Gram No. C10. 


An Automatic Form Grinder j, 
highlighted in a new bulletin from 
Jones & Lamson Machine Co, Im. 


MODEL E-2 


automat’ 


For™ 


portant features of Model E-2 and 
the Perpetual Form Control Wheel 
Trueing, automatic crush dressing, 
and automatic diamond dressing 
are explained. Ask company for 
a copy, or Circle Inform-A-Gram 
No. Cll. 


Precision Inspection Equipment 
catalog gives data on the Milwau- 
kee line and gives specifications 
for all types of surface plates, 
angle plates, box parallels, squares, 
and straight edges. Get a copy from 
J. C. Busch Co., or Circle Inform- 
A-Gram No. C12. 


Protect Against Flying Chips 
with the new magnetic Grip- 
Shields, described in a _ bulletin 
They can be attached to any ma- 
chine at any angle and swiveled, 
for complete safety. Contact The 
Dilley Mfg. Co. for a copy, or Circle 
Inform-A-Gram No. C13. 


Precision Air Gaging Instr- 
ments, elements, and related at- 
cessory equipment are explained 
in a new 16-page catalog. Speci- 
fications and price data are also 
given in bulletin from The Dear- 
born Gage Co., or Circle Inform- 
A-Gram No. C14. 


Constant-Power Gear-Shift Drill 
Presses are detailed in a brochure 
that gives specifications and fea 
tures of the 18” and 24” model. 
Get your copy from Boice-Crane' 
Co., or Circle No. C15. 





TION 
Cirele 
der js 


1 from 
O. Im. 





-2 and 
Wheel 
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"essing 
Ly for 
-Gram 
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ilwau- 
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plates, 
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y from 
iform- 
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Circle 
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Fl 
rs Isn’t it nice to 


/. know that when you buy 


Wilton Vises: 


1/ They'll never need oiling! 
(Thanks to Wilton's lifetime lubrication) 
2/ They're the most rugged! 
(Even have more p ds of lleable iron than most \ 
ordinary vises of grey iron) 





3/ They deliver greatest locking force! \ 
(Fine machining is the secret) 


| 
To get the most vise value for every dollar always specify 1 
WILTON .. . because the best costs no more! 

! 


\ FOR FREE CATALOG ATTACH THIS AD TO YOUR LETTERHEAD AND MAIL TODAY! 


WILTON TOOL MANUFACTURING CO., INC./9525 Irving Park Road/Schiller Park, Illinois 
CANADIAN ADDRESS: 178 NORSEMAN ST., TORONTO, ONTARIO 
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t hydraulically 


Hydraulically powered Detroit tensile 
testers put you in command of every 
phase of the test. Self-acting, open- 
sided specimen grips permit easy 
specimen insertion. Constantly con- 
trolled hydraulic rams apply up to 
40,000 pounds, smoothly and quickly. 
Special load gauges, grips, or other 
modifications gladly supplied. 


Write today for more 
information about our 
tensile testers 


DETROIT TESTING 
MACHINE COMPANY 


Model LPT 
low-range tester 


9386 Grinnell Avenue, Detroit 13, Mich. 
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Hi-Lo Load-0-Matic Control 
Eliminates Pulley Slow Down 


Hi-Lo Variable Speed Pulleys 
positively maintain the desired 
speed ratio over a wide range of 
load variation by means of an 
exclusive cam and cam follower 
assembly. This means: 


Pulley speed is independent of 
load and load changes. ‘‘Drag”’ is 
eliminated and high shock absorb- 
ency provided. 


Pulleys do not compress belt 
due to spring pressure. Springs 
are not driving members. They 
act only to keep pulley faces in 
contact with belt. 

Pulleys automatically regulate 
belt tension. Because of the cam 
assembly, belt is never under more 
tension than required by the load. 

Double cams maintain constant 
belt alignment. 


HI-LO PULLEYS COMPARED 
TO OTHER VARIABLE SPEED PULLEYS 


SPRING 
LOADED 


1 2 3 4 5 6 
LOAD AT TORQUE ARM, POUNDS 


PLUS THESE OTHER FEATURES: 
Smaller in size than comparable units, 
Quickly and easily installed. 
Replaceable face assemblies drastically 
cut repair and replacement costs. 
Available in sizes from .5 to 5 hp., ratios 
to 2.5/1 (single pulley) 6.25/1 (double 
pulley). 

Request details and prices. Ask for 

Bulletin A-458. 


Nationally Distributed By 
LOVEJOY FLEXIBLE 
COUPLING COMPANY 
4987-H W. Lake St. 
Chicago 44, Ill. 
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You start off right when 
you order your Automatics 
equipped with HARDINGE 
Style “S” Sure-Grip Master 
Collets and HARDINGE 


Style “B’ Master Feed) 
Fingers. Replaceable pads 
save up to 80% and per-j 
formance is proved by® 


years of use in thousands of 
screw machine departments. 
Mela ol tila olla celaulelila:) 
at lower cost, standardize on 
HARDINGE Master Collets 
and Master Feed Fingers. 


Style "B” 


TOOLING & PRODUCTION 


Greater Accuracy Quicker Set-Up 
Longer Life _ Less Scrap _ Lower Cost 


_ Style oe 


he Only Master Collet With No Work Pressure 
On) The Screw. wid 


AVAILABLE 
FROM STOCK 


for 


ACME-GRIDLEY 
CLEVELAND 
ee} 3 

GREENLEE 
GRIDLEY 
NATIONAL ACME 


Pads Cannot Work Loose 
No Screws —— No Pins NEW BRITAIN 


WARNER & SWASEY 


HARDINGE BROTHERS, INC., -ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Immediate stock delivery from Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, Roches- 
ter, N. Y., Minneapolis, New York, Oakland, Philadelphia, St. Louis, Portland, Seattle and Toronto. 
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oooFOR LONG WORKING LIFE 
TO ELIMINATE DOWNTIME & PRODUCTION LOSSES! 


THOMSON 





DOUBLE 
7] ff ECCENTRIC 
UNIVERSAL ADJUSTABLE if = ADJUSTABLE 


Tremendous economies from the use of multiple-spindle drill- 
heads are obvious. Use THOMSON THRIFTMASTER Drill- 
heads for optimum performance and profits. Ask NOW for 
our new catalog. 


ied % tao 
1014 NORTH PLUM ST. 
T H R t FIM a STE R LANCASTER, PENNA. 


PRODUCTS CORPORATION EXpress 2-2101 
CH Atv Matersof ORMAN AUTOMATIC REVEREETAPPERS 


t 





THOMSON INDUSTRIES, INC. 
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JOHANSSON GAGING EQUIPMENT 












Assures You 
Precision to the 
Finest Degree 
to Meet Your 
Requirements 
—Backed by the 
Name Supreme 
in the World of 
Measurement 





GAGE BLOCKS 
(JOHANSSON) and accessories. Short 


deliveries. Inspection and reconditioning 
service available at our plant. 





C E J MIKROKATOR 502-E 


Mikrokator No. 502-E is a precision instrument for 
dimensional measurements. 
It is provided with a mechanical, 


INTERNAL INDICATORS 


(for inside measurements .155 to 24 inches). 
Scale range plus or minus .001 graduated 


to .0001 and minus .020 graduated to frictionless 


0001. amplification device without sliding bearings or 
gears and there is no play, wear or binding. 

The purpose of the instrument is to give accurate 

MIKROKATOR measurements both in mass production checking 


and in checking individual parts. 


ei . ‘ 
(Amplifier—for outside mocsurements) The instrument is made in three different designs 


Graduations .0001 to .000001 or .OIM 





TOOLING & PRODUCTION 


«CONTRACT SERVICES 


DIRECTORY 


Listings, $12.00 per inch ($1.50 per 1/8 ineh) 
Minimum charge, $4.50 per insertion. Rates net 


Michigan 





tt 
DAVIS TOOL and ENGINEERING co, 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and 
Special Machinery, Sheet Metal Stamp. 
ings and Assemblies. 





Ohio 





LL 


TRUCK SIGNS & DECALS — Save 59% 
Waterproof Plastic: Academy Decals 
3324 Altamont St., Cleveland 18, Ohio 








BUCKEYE INCUBATOR Co. 

329 Mt. Vernon Ave., Springfield, Ohio 

FA 5-9222—Ext. 263 
Production Facilities for Metal Stamp. 
ings, also Woodworking, Ma 
Welding, Painting and Assembly. T 
ing & Production at Reasonable Prices, 

Large or Small Parts 

Long or Short Runs. 








CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland, Ohio 
MU 1-2600 


DESIGNERS AND BUILDERS 
Jigs and Fixtures Special 
Production En 





Complete Plant Routing and Tooling 


























to .0002M and in both inch and millimeter. 
Shaft 
OTHER JOHANSSON PRODUCTS Cat. No. Range Graduated | Diameter 
SQ? F 9 ») 34" 
Micrometers, Snap Gages, Extensometers, ae Qo prod 3g” 
Dynamometers, Hardness Testers, Surface 502-E-5 ‘002 "00002 3c" 
meadinitiGea. | Ses | coz | coool 4° 





Write for Literature 


JOHANSSON GAGE CO. 


c. E. 
A DIVISION OF SWEDISH GAGE CO. 
10641 HAGGERTY AVE. +» BOX 4086 NORTHEASTERN STATION + DEARBORN 1, MICH. 
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America’s 


largest seléctn of 


economically priced 
PRESS ROOM 
EQUIPMENT 











ROLL FEEDS, 17 Models from COIL CRADLES, < Models 
135. e 


from $2 









Write for new, free ate detailing a complete 
selection of Wire and Stock Straighteners, Die Set 
Pullers, Stock Oilers, Stock Reels, and Motor Driven 
Scrap Choppers . . . Over 100 necessary pieces of 
equipment for the modern press room. 


Durant 


TOOL COMPANY 
17 Thurbers Avenue 
Providence 5, Rhode Island 













TOOL and DIEMAKER’S 
PUNCH HOLDERS, only $19.50 


iy 
PRESS RAM SCRAP CHOP- 
PERS, 5 Models from $69.. 
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Wire Forms: Racks, 


Wire Assemblies: 


— Made to spec ica — 
LOW PRICES 


Fasftorm Wire Division 
6125 Carnegie Ave 


Cleveland 3, Oh 





THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 








NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, BEdford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 














DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 


Your business letterhead will bring 
literature. 


WATTS BROS. TOOL WORKS 














Wilmerding, Penna. 
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Catalogs. . 


A New Inclinable Press Line, 
featuring instant engaging and a 
low inertia friction clutch and 





brake, is covered in a 24-page bul- 
letin. Features and specifications 
are included in Bulletin 55 from 
Niagara Machine & Tool Works, or 
Circle Inform-A-Gram No. C16. 


Bronze Wear Plates are offered 
in a brochure that lists specifica- 
tions for slide plates and flat wear 
plates. Get your copy from Lamina 
Dies and Tools, Inc., or Circle In- 
form-A-Gram No. C17. 


Metal Sawing Machines for shop 
or toolroom are described in a bul- 
letin that gives specifications, fea- 
tures, and uses of three models, 
Bulletin 6500 from Peerless Ma- 
chine Co. gives details, or Circle 
Inform-A-Gram No. C18. 


Unitized Tooling Maintenance 


} manual has 20 pages of experience 


and practical tips written by a 
Unitized tooling user. Drawings 
accompany sections on proper 
punch length and die button 
height, punch and die clearance, 
and stripping essentials. For your 
copy, contact Punch Products 
Corp., or Circle No. C19. 


Bi-Metallic Casting, for bonding 
dissimilar metals by the Al-Fin- 
Process, is discussed in a catalog 
that illustrates applications and 
includes design data. Get your 
copy from Arthur Tickle Engi- 
neering Works, Inc., or Circle In- 
form-A-Gram No. C20. 





Tracer Control Systems, appli- 
cations, and components are pre- 
sented in a bulletin which des- 
cribes and illustrates hydraulic 
tracer control systems for l-, 2-, 
and 3-dimensional applications on 
machine tools. Bulletin SB-2 is 
available from True-Trace Corp., 
or Circle Inform-A-Gram No. C21. 


A Closed Hydraulic System for 
remote motion control or duplica- 
tion is completely described in a 
new catalog. It gives engineering 


95 


data on features, dimensions, ac- 
cessories, uses, and installation of 
this remote control system. Write 
Hydronic Corp., for your copy, or 
Circle No. C22. 


Abrasive Finishing Methods for 
stainless steel and steel are ex- 
plained in a bulletin which details 
recommendations for producing 
satin finishes, Butler finishes, and 
bright finishes, using various ab- 
rasives. Copies available from The 
Lea Mfg. Co., or Circle No. C23. 






-\ 


Dollar for dollar, Perkins 
Presses offer you more profita- 
ble production hours than any 
press on the market. They are 
extremely Powerful, Econom- 
ical, Versatile and offer you 
more for your money than any 
other press on the market in 
its price range. Half a century 
of building presses for Ameri- 
can Industry is your guarantee 
of Quality, Economy and 
Service. 

WRITE DEPT. TP-15 


for descriptive literature 
or engineering service. 





“You Can Run 
PERKINS PRESSES 


2 24 







HOURS a DAY 
FOR YEARS!” 















No. 375-B 
Open Back 
Inclinable 

5 to 135 tons 
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Set-Up 


Hop-Down A iL, | 
Tools See 






ARMSTRONG Set-up 
and Hold-down Tools reduce 
setting-up time—keep men and 
machines producing. Designed 
for use on planers, drill presses, 
milling machines, etc., they 
hold work securely and rigidly, 
and thereby reduce spoilage 
and prevent costly accidents. 

Your local Armstrong Dis- 
tributor carries ARMSTRONG 
Set-up and Hold-down tools 
in stock in sizes for every oper- 
ation. Stop haphazard setting- 


up methods. Provide each of 

your machines with a full 
complement of ARMSTRONG : 
Set-up and Hold-down Tools. 


Write for circular 


ARMSTRONG BROS. TOOL CO. 


5220 W. Armstrong Ave., Chicago 46, U.S.A. 


ao = 
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MARK II 


ALL WStysetarsss 


New Low Price $195.00 * 
New Capacity Full 750 Ibs. 


All lifters at this price are 
not the same. Compare and 
note the quality of the new 
Mark II, which now re- 
places the Type D Shop- 
lifter. Full 750 lb. capacity 
can be handled safely any- 
where on the platform. 


No-drift, full control hoist 
unit. Raise or lower the 
load to fractional position- 
ing. Built for years of con- 
tinuous service with min- 
imum maintenance. Com- 
plete safety features includ- 
ed at no extra cost. 


Applicable in small 
plants for ‘‘too heavy to 
lift loads’”’ and in large 
plants to supplement 
powered equipment. 
The economical way to 
transfer molds and dies, 
unload trucks, stack in 
narrow aisles, or raise 
parts and machinery to 
working levels. 

Write for specifications 
and other details. 

*Priced f.0.b. Chicago 


















OoOmy 


4509 W. Lake St., Chicago 24, Ill. 
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SHUTDOWNS. ... 
INJURIES . . . REPAIRS 


a 


ELASTICONE? isco. COVERS 


OVIDE SAFETY for 


MEN & MACHINES! 


» ee 












Outline your oul 


| 
j lem for a prompt reply 
or send for complete 
y, : literature. 





Elasticones are metal-formed, cone shaped covers that 
open and close automatically to provide protection 
against dirt, damage, and catching of limbs, for all pre- 
cision moving parts. Available in all finishes and sizes 
from 3%” diameter up to 60” long. 


Stocking distributors in principal cities 


ELASTICONE DIVISION 


CENTRAL SAFETY EQUIPMENT Co. 
6603 Marsden St., Philadelphia 35, Pa. « DEvonshire 3-4788 
CIRCLE INFORM-A-GRAM KEY NO. 963 





FIRST STEP TO LOW cost 
BETTER WORK 


When it comes to cutting la- 
bor and tool costs there is 
nothing like Raymac Solid 
Carbide Tools. 

Raymac grinding tools re- 
duce finishing time—small di- 
ameter holes can be ground 
without bell mouthing or 
surface crazing—finishes are 
in low micro inch range. 


SOLID CARBIDE TOOL 
RECONDITIONING 
«i The Second Step—keep your 
==? tools sharp—in good cutting 
condition. Let our engineers 
help set up an efficient 
reconditioning program for 









DRILLS 
REAMERS hi / p 
ene AMER? high production with low 
DEBURRING inventory of tools. 
sores Get Details Today! 


Raywac 


DIVISION OF DEXCO CORP 


15490 Dale Ave., Detroit 23, Michie 
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Catalogs. . 


Standard Mounted Wheel shapes 
and sizes are shown in a chart in 
a new catalog announced by Cin- 





Milling Products 
Cincinnati Milling Machine Co. A 
table showing recommended start- 
ing grades for various jobs is also 


cinnati Div’n, 


included. Get Booklet PG-358 
from the company, or Circle C24. 


For Heavy-Duty High Tempera- 
ture Applications use the new 
vacuum - induction - melted alloy 
M-252, introduced in a bulletin. 
Available sizes and forms, mechan- 
ical and physical properties charts, 
and detailed finishing information 


are included in this bulletin from 


Metals Div’n, Kelsey-Hayes Co., 
or Circle Inform-A-Gram No. C25. 


A Micro-Drilling Manual con- 
tains 22 pages about problems, 
practices, techniques, and equip- 
ment for drilling holes from 0.001” 
to 0.020” dia. Get Booklet MD 85 
from Dumore Co., or Circle C26. 


A Multiple Drilling and Tapping 
Head line is described in a new 
brochure that fully illustrates and 
points out the advantages of the 
new types. Write Jarvis Corp. for 
your copy, or Circle No. C27. 


Engineering Properties of the 
various types of Meehanite cast- 
ings are presented in a bulletin. 
Density, effect of elevated tem- 
peratures, and wear resistance are 
also discussed. Write Meehanite 
Metal Corp. for Bulletin 32, or 
Circle No. C28. 








Precision Surface Plate acces- 
sory equipment is presented in a 
bulletin. Air-Lift angle blocks and 
riser blocks, straight blocks, and 
straight edges, are described. Con- 
tact The Herman Stone Co. for a 
copy of Bulletin B, or Circle In- 
form-A-Gram No. C29. 


Larger Die Making requirements 
at lower costs can be met by a 
Punch and Die Maker described in 
a bulletin. Complete specifications 
for Model PDM and the Model PDF 
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die filers are given. Get your copy 
from Rice Pump & Machine Co., 
or Circle Inform-A-Gram No. 
C30. 


A Desoutter Air Tool Catalog 
contains specifications and fea- 
tures of the new silent compact 
Power Atom screwdrivers, corner 
screwdrivers, nut runners, minia- 
ture screwdrivers, wrenches, tap- 
pers, and grinders. Get a copy 
from Newage Industries, Inc., or 
Circle Inform-A-Gram No. C31. 





4 Additional Burgmaster 


Turret Drills Purchased at 


as a result of Ist Machine's Performance 


Beckman Instruments 






@ This Burgmaster Bench Model ‘‘O"' 6-spindle Turret Drill was recently 
purchased at the Helipot Division of Beckman Instruments, Inc. It is 
the fifth machine to be installed within a period of a year and is a 
further step toward producing better machined holes faster and 


cheaper at this modern plant. 


@ In the operation shown, the Burgmaster Bench Model Machine is 
used to assemble, drill, tap and fasten two parts of a Potentiometer 
Dial. Formerly, with a hand indexed turret drill, there was a problem 


of operator fatigue and rejects were high. 


@ Greater precision and enthusiastic operator acceptance has resulted 
from this Burgmaster installation — due to the speed and ease of 
operation. The Burgmaster turret power indexes at operator command, 
performing up to six operations at one location. Preselective spindle 
speeds, precision depth stops and a sensitive feed handle assure the 





Potentiometer Dial and Knob Press- 
fit assembled using air-operated 
holding fixture mounted on Burg- 
master Table. 


Soavenes of Operations: Place Dial 
Knob in fixture; close fixture; 
drill, tap and fasten socket set 
screw. Tapping heads used to hold 
taps and hex wrenches — double 
tooling. 





most efficient working rate while increasing tool life. 


95% of Burgmaster Users Report up to 230% Savings 
Write for the complete facts. Free ny — ar describes 


machine features including ti 


Burgmaster Model 1C 
Six-Spindle Turret Drill 
— 12 speeds from 325 





ac 
See us at: — National ASTE Show Booth “NO 734, Detroit, Michigan 


World's largest manufacturer of 





to 4050 — 2" drill and 
tap ane in cast iron 
.P. 


turret-type drilling and tapping machines. 
BURGMASTER CORPORATION 


SMALL TOOL DIVISION—BURG TOOL MANUFACTURING CO., INC, 
15001 S. Figueroa St., Box 311, Gardena, Calif.» Phone : F Aculty !-3510— Phone, wire or write Dept. OA 
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Yoder Rotary Slitters 
reduce inventory... 
speed production 


To help meet the demands of tight 
production schedules, YODER 
Slitters reduce mill-width stock 
quickly and economically to desired 
widths. If your needs are as low as 
100 tons per month, time and man- 
power savings alone will offset the 
cost of your YODER Slitter in a 
matter of months, while reducing 
basic inventories. Compactly 
designed, standard YODER Slitters 
are built to handle standard coil 
widths... completely engineered 
lines for special requirements. 


YODER accessories, such as coil 
cars, swivel unloaders, scrap chop- 
pers, scrap disposers, plate levelers 
and coil boxes, make stock handling 
fast and easy. 


YODER also makes a complete line 
of Cold Roll-Forming equipment 
and Pipe and Tube Mills. To profit 
from YODER’S years of engineer- 
ing and service experience, contact 
your local YODER representative or 
send for the YODER Slitter Manual. 


Investigate the many advantages of YODER- 
engineered Slitter Installations. Write today for 
this comprehensive, 80 page YODER Slitter 
Manual... it’s yours for the asking! 


THE YODER COMPANY 
5501 Walworth Avenue + Cleveland 1, Ohio 


ROTARY 
SLITTING 
LINES 
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¢ 

t £ J, To Improve Punch 
4 ¥ | Life on Tough and 
‘. 4 Abrasive Materials 


-= -— 


Inanexclusive process, Porter 
Precision Products WELDS 
Tungsten Carbide to tool 
steel. These punches are made 
to approved ASTE Standards. 
PORTER GUARANTEES 
THE STRENGTH OF THE 
WELD TO EQUAL THE 
STRENGTH OF CARBIDE 
ITSELF. The carbide will not 
come off. 

3P Carbide Tipped Punches 
give longer wear life; can be 
used in your present steel dies. 
Availat'e from stock—imme- 
diate ac ‘very. Write for 3P 
Catalogue No. 200. 


| Witt LE AL 


on OPm -1O) Geyser: | 
CINCINNATI 15, OHIO 
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WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


pars -_ Fodlay 4 
Mi 1 SHELE 
Ri6Hr OF 

a 48 


ail TYPES OF 


STAIN.ESS STEEL 
FASTENINGS 


1960 issue 
now ready! 









Star Stainless screws hav 
clean—bright and pe 


STAR STAINLESS SCREW CO. 


{2mm 679 Union Bivd., Paterson 2, N. J. 
G==— Telephone: CLifford 6-2300 

a Direct N. Y. Phone: WI 7-6310 
Direct Phila. Phone: WA 5-3660 






CORROSION 
RESISTANT 
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right for your job! 
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Pick the one that’s 








It pays 
to specify 





DRILLS 
REAMERS 
BLANKS 


Carbide Tipped and Solid Carbide 
Premium Quality High Speed Steel 






BLANK SETS 


Uniformly hardened high 
speed steel reamer and drill 
blanks precision ground to 
new close tolerance limits. 






DRILL SETS 
Standard stock sets include Fractional, Wire and Letter 
size drills, packaged in convenient folding index cases. 


Call your local distributor today —or write Ace 
direct for latest catalog and price information. 


ACE DRILL 


Adrian, Michigan 











ORIGINATORS OF **GROUND-FROM-THE-SOLID™ DRILLS 
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Catalogs. . 


A 16-Page Booklet on the pro- 
ducts and services of The Polymer 
Corp. outlines properties, applica- 
tions, and availability of a num- 
ber of industrial plastics. For your 
copy, write the company, or Cir- 
cle Inform-A-Gram No. C32. 


For Air, Oil, Water, gas, or 
themical applications, use the new 
line of Series 20, 2-way valves de- 
cribed in a new bulletin. Complete 
data on all types is given in Bulle- 
tin 91022 from Airmatic Valve, 
Inc., or Circle No. C33. 


A Precision Cross-Slide Table is 
described in a bulletin that gives 
details and specifications for work 
on mold cavities, plungers, dies, 
templates, and other intricate mil- 
ling jobs. Get a copy from Law- 
rence H. Cook, Inc., or Circle In- 
form-A-Gram No. C34. 


A New Metal Etching Control 
Material is described in a booklet 
that gives details, general proce- 
dure, and numerous applications. 
Write Eastman Kodak Co. for 
Booklet P-36, or Circle Inform-A- 
Gram No. C35. 


A New Engine Lathe Model is 
covered in an 8-page booklet that 
gives engineering details and speci- 
fications. Write Nebel Machine 
Tool Corp. for a copy of Catalog 
213, or Circle Inform-A-Gram No. 
213, or Circle No. C36. 


Two New Files added to the 
Clemson Star line are described in 
a bulletin which gives specifica- 
tions for the American pattern and 
milled curved-tooth files. Get 
copies from Clemson Bros., Inc., or 
Circle No. C37. 


A 28-Page Tap Selector re- 
ference details the correct tap to 
use for optimum production, re- 
gardless of type of material or 
hole. Correct gages are also listed 
in chart form. Contact Hanson- 
Whitney Co. for a copy, or Circle 
Inform-A-Gram No. C38. 


Drills, Reamers, and Cutters 
manufactured of solid high speed 
steel, high speed cutting steel with 
carbide tip, and solid carbide are 
described in a bulletin from Spec- 
ial Drill & Reamer Corp. Circle 
Inform-A-Gram No. C39. 


Stainless Steel Gage Blocks are 
presented in a new bulletin, which 
outlines such features as corrosion 
resistance, durability, stability, 
surface finish, and coefficient of 
expansion. Get your copy from The 
DoAll Co., or Circle Inform-A- 
Gram No. C40. 


Solve Piping Problems by get- 
ting ideas from the five illustrated 
case histories of applications that 
used Tru-Seal fittings to eliminate 
leakage and positioning and over- 
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tightening damage. Get “Case His- 
tories, Sheet No. 2” from Flick- 
Reedy Corp., or Circle Inform-A- 
Gram No. C41. 


Standard Boring Bars, including 
micro-adjustable interchangeable 
head, micro-adjustable, and non- 
adjustable types, are offered in a 
bulletin. All use throw-away in- 
serts. Engineering and specifica- 
tion data is included in Bulletin 
B-1259 from Wesson Co., or Cir- 
cle Inform-A-Gram No. C42. 








mn O 


Time you got acquainted with the 
world’s first* and finest gage blocks. 
Blocks possessing correct temperature 
coefficient — absolute metallurgical 
stability. Blocks with a positive built-in 
wear factor—unconditionally guaranteed to 
be minus nothing from nominal size. Blocks, 
too, that feature chromium plated gaging surfaces 
to give you longer wearing millionths and lower 
gaging costs. Yes, it’s time now to buy a set of 





ELLSTROM CHROMIUM PLATED GAGE BLOCKS 


MANUFACTURED AND CALIBRATED TO THE INTERNATIONAL INCH——-EXACTLY EQUAL TO 25.4 MILLIMETERS 


ow" 











Above: Ellstrom Rectangular Set 
No. 92-R. Right: Elistrom Square 
Set No. 81-SA, with accessories. 


New Catalog contains prices and 
specifications — send for it today! 





ELLSTROM STANDARDS DIVISIO 


22038 Beech Street 


Working Accuracy: +.000008”/—.000000” 
Parallelism: .000004" / Flatness: .000004" 
Inspection Accuracy: +.000004”/—.000000” 
Parallelism: .000003" / Flatness: .000003” 


“L” Laboratory Accuracy: + .000002"/—.000000" 


Parallelism: .000001" / Flatness: .000001” 


N DEARBORN GAGE COMPANY 
Dearborn, Michigan 


Originators of Chromium Plated Gage Blocks 


*Elistrom 





— Measuring in millionths for three generations 


Hjalmar Ellstrom (1863-1942)—He gave mankind the key 
to mass production of interchangeable parts. For it was 
he alone who conceived and produced the world’s first com- 
bination gage blocks—the first master reference standards 
accurate to the infinitesimal millionth part of an inch! 
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Toy Rocket Body — The 
great power of the Fellows 
injection side made possible 
the successful molding of 

this part. Tough to mold, 
super-high-impact styrene 
had to flow up a 23” total push 
through pin-point gates. 





















Waste Disposer Housing 
— Ahigh-speed 13-ounce 
shot that most 12-ounce 

machines can’t handle 
so fast or so well. 


+ 








Seat Cover — Fellows 
12-350 machine maintains 
high quality standards not 
possible with other 
12-ounce machines. 


oe ne 


Polyethylene Locomotive — 
19 ounces of linear polyethylene. 
This is the largest linear shot ever 
made by !.M.C. using a 12-ounce 
machine. 





eet ree 
RRA Pi apie 


Couplings — Wide range of 
controls on Fellows 12-350 
holds precise tolerances and 
avoids stressing the parts. 


FELLOWS MACHINES MOLD THE “TOUGH ONES” 


Industrial Molding Corporation, Culver City, California molded all 
these parts on their Fellows No. 12-350 injection molding machines. Can 
we help you on your tough molding problems? Your Fellows representa 
tive will be pleased to give you 


complete information. 





injection molding equipment 


THE FELLOWS GEAR SHAPER COMPANY, 78 River Street, Springfield, Vermont, U.S.A. + Branch Offices: 1048 North Woodward Avt, 
Royal Oak, Mich.; 150 West Pleasant Ave., Maywood, N.J.; 5835 West North Avenue, Chicago 39; 6214 West Manchester Ave., Los Angeles & 
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Experience—the added alloy in Allegheny Ludium too! stee/s 





: 


QUICK, FAST TESTING for carbon content is done 
not once or twice but 8 times per melt in A-L’s Chem 
Lab with this direct reading Leco carbon determinator. 


Carbon content checked 8 times during melt 
to guarantee A-L tool steel hardenability 


Lab tests for carbon eliminate your guesswork; 
provide high hardness, uniform hardenability, 
reproducible tool performance. 


Because carbon has the greatest influence on hard- 
enability, Allegheny Ludlum watches it carefully during 
the melt. Testing a specimen for carbon takes only a 
few minutes. Therefore, A-L checks for carbon content 
8 times during the melt, and makes the necessary adjust- 
ments to insure accurate control of carbon. This control 
means Allegheny Ludlum can hold carbon content to 
a closer range than most customers specify. 

Carbon control at Allegheny Ludlum assures you of 
pfecise response to heat treating. This control in the 
melt brings you predictable, high hardness, uniform hard- 
enability and reproducible tool performance. 

This is just one of the many things A-L does to insure 


7261 


high quality. Here are some others: close control over 
forging techniques, rigid temperature-time program- 
ming, careful testing of billets prior to processing to 
insure good surface and sound interior, control over 
annealing to give you the right hardness for your 
exact machining operation, thorough metallurgical test- 
ing to insure top tool steel quality and meeting of your 
specifications. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. TP-27 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 


ALLEGHENY LUDLUM ty 
Can 


every grade of tool steel... every help in using it 


CIRCLE INFORM-A-GRAM KEY NO. 101 
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Product News 





18-Ton Electro-Safe Press 
Eliminate safety 
hazards in high pro- 
duction stamping by 
using the new 18-ton 
Kenco Electro-Safe 
press. Built-in Elec- 
tro-Safe controls are 
readily interlocked 
with safety devices 
for effective use of 
overload detectors or 
other checking de- 
vices. There’s no 
clutch or flywheel, 
eliminating hazards 
during loading cycle. 
For details on this 
and other tonnage 
models, write Kenco 
Mfg. Co., 5211 Tele- 
graph Rd., Los An- 
geles 22, or Circle 
Inform-A-Gram No. 
Pi. 





Standard Chuck Blanks 


8. 


A chuck jaw blank line has been 
enlarged to fit over 300 master 
chucks. These standard blanks cut 
tooling costs and can be formed to 
hold all types of irregularly shaped 
workpieces. For details, write Jer- 
gens Tool Specialty Co., 712 E. 
163rd St., Cleveland 10, or Circle 
No. P2. 


T-Slot Cleaner 


This handy T-slot cleaner cuts 
clean-up downtime and removes 


chips from T-slot in one swipe. 
Rear end of cleaner is used as a 
scoop to spoon chips from pockets 
of machine tables. Get details from 
Reid Tool Supply Co., 332 W. De- 


TOOLING & PRODUCTION 


lano Ave., Muskegon Hgts., Mich., 
or Circle No. P3. 


Utility Vises 

A new vise includes a swivel-tilt 
and angle vise for production, tool- 
ing, and maintenance. It’s designed 
for quick and accurate milling, 


drilling, grinding, and also for 
checking layout work. Models 
4992A and 4993A combine swivel 
base and angle base for compound 
angle setups. Write The Stanley 
Works, 195 Lake St., New Britain, 
Conn., for details, or Circle Inform- 
A-Gram No. P4. 


Adhesive Film 

Hold non-ferrous metals on mag- 
netic chucks for surface grinding 
operations, using a new two-sided 
adhesive film. The grinding sur- 
face is not limited as it is with 
clamps. Cooling solutions do not 
effect the film. Information and 
samples are available from Inter- 
chemical Corp., Finishes Div’n, 120 
Potter St., Cambridge 42, Mass., or 
Circle Inform-A-Gram No. P5. 





Automatic Filter Unit 


The new Hydro- 
Vac filter, a com- 
pletely automatic 
unit, operates with 
pressure and vacuum 
on the media and the 
lowest possible li- 
quid inlet height. 
This is done by de- 
signing the filter 
where the media 
travels, on the bot- 
tom of a settling 
tank and above a 
vacuum box. For de- 
tails, write Hydro- 
mation Filter Co., 19661 School- 
craft Ave., Detroit 23, or Circle 


Inform-A-Gram No. P6. 
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Mich., ¢ rN You Need an Extra Hand How to Speed Up Production! 


HEIMANN TRANSFER SCREW SETS 





IN 11 SIZES Here is the faster, more precise way of transferring open and blind screw holes—make savings in ““wage-dol- 
No. 6 to 1” lars-per hour’’ of your expensive hands on every job. A die-and-tool maker's tool with many other applica- 
N.C. In all tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
el-tilt . $. A. E. sizes. —no other tools needed. Get more work now—save money too! 
 tool- ; HEIMANN MFG.,CO. @ URBANA, OHIO 
igned 
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~ Buy safe "SHUR-GRIP” drop forged HANDLES 


Designed to hold 3 to 6 Ib. lead hammer 
heads more firmly — will not slip — keeps 
hammer head in shape longer — makes re- 
molding easier, quicker, surer, less expen- 
sive. 


illing, 





It pays to have gage blocks inspected 
by ELLSTROM Metrology Laboratory 


Costs so little, Write for complete fe 
Write for circular and prices saves so much! information today! Sy 
COOK’S LEAD HAMMER SERVICE ELLSTROM STANDARDS DIVISION « 
68 Massasoit Ave., East Providence 14, R. I. VY 
CIRCLE INFORM-A-GRAM KEY NO. 1032 


SPELLMACO SPOTTERS 


DEARBORN GAGE Co. 
22038 BEECH STREET « DEARBORN, MICHIGAN 
Measuring in Millionths for Three Generations 


CIRCLE INFORM-A-GRAM KEY NO. 1033 











0 for A matched set of transfer punches for tool- 

lodels makers, machinists and tool cribs. 

swivel Used for transferring location of thread- 

2ound ed, drilled and reamed holes, slugs, 

anley blanks, etc. 

ritain, Precision made of finest tool steel care- 

form- fully heat treated and tempered for long Moisture-Absorbing 
life. .0025 undersize to facilitate use— 


black oxide finish. 
Set No. 3-17: 28 punches with in- 





Rust-Preventive Mist 


for tools * dies * jigs * gages * Available in 12 oz. aerosol 














dexed stand — sizes 3/32” to V2” by mebia* winked e cans; 2, 5, 30, 55 gallon ‘drums 
, ” o—I parts * machinery ° with fog maker. One trigger 
— plus handy an po $1900 fixtures * raw stock or work in Sends free with each carton of 
) PAE: %”. y process * during indoor shipment soa Maia Gent ee pd 
nding Single sizes available. or storage Write for free sample. 
-sided * i 755 BOYLSTON STREET 
a R. L. SPELLMAN CO. Urbana, Ohio RUST-LICK, INCORPORATED BOSTON 16, MASS. 
ae CIRCLE INFORM-A-GRAM KEY NO. 1034 CIRCLE INFORM-A- GRAM KEY NO. 1035 
with ae | SS eee 
o not 
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Inter- e er 
n, 120 
SS., Cr 
P5. 


FOR SHEARING, BLANK- 
ING, PUNCHING, PIERCING 
YOU CAN MAKE STEEL 
RULE DIES FASTER, BET- 


TER, CHEAPER WITH 
. RICHARDS STEEL RULE DIE- 


air operated slide feeds mannose 


The proven, low-cost way to get increased output and 
efficiency from your present stamping and shearing 
equipment. Ideal automatic operation even on short 
runs and frequent changeovers. 


PATENTED 

















Build steel rule dies in your 
own plant! Production cost 
und waiting time go down 
when Richards Equipment 
goes to work for you! More 
and more progressive manu- 
facturers are turning to steel 
rule dies for faster, higher- 





Simple, versatile, self-contained — operates from standard air lines 
— install directly on press bolster — simple air valve and cam 
timing — quick, accurate single-screw feed adjustment — open throat 
construction handles widest range of stock widths — nine sizes, with 
strokes to 24”, for flat or irregular stock to 3/16” thick and 30” 
wide in lighter gauges. 


FOR A FULLY AUTOMATIC STAMPING LINE 


also ask about Cooper Weymouth combination cradles and straight- 
eners, stock reels, stock and wire straighteners, scrap choppers and 
small parts straighteners. 


COOPER WEYMOUTH, INC. 
603 Honeyspot Road, Stratford, Conn. 


CIRCLE INFORM-A-GRAM KEY NO. 1036 


profit work on all types and 
gauges of metal. 


Richards’ fifty years of ex- 
perience as pioneer manu- 
facturers of steel rule die- 
making equipment and 
supplies provides you with a 


complete service. 


We Cicharda 


NORTH PITCHER STREET 


KALAMAZOO, MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. 1037 
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Product. News 





Stock Staking Tools 


A new line of standardized stak- 
ing tools can be used in conjunc- 
tion with indexing fixtures on all 
types of air, hydraulic, kick, arbor, 
and impact presses for staking 
ferrous and non-ferrous metals. 
Eleven stock sizes from 3/16” to 
1/2” dia are available from Jay- 
Tee Mfg. Co., 1515 N. 25th Ave., 
Melrose Park, IIl., or Circle P7. 


Safe Port Seals 

For perfect sealing, speedy posi- 
tioning, and complete protection 
from overtightening damage, use 


New Press 
Brakes 
A press brake line, 
Series N, now in- 
cludes 90-to 1500-ton 
models with over-all 
bend and ram lengths 
from 6’ to 24’, and 
bending capacities for 
12 ga to 1” mild steel. 
It also features power 
or manual clutch, 
brake, and treadle; 
two-speed transmis- 
sion; and rocker-type 
end guide bearings §& 
for precise endwise “_ 
alignment. Get Bulletin 89E from 
Niagara Machine & Tool Works, 


TOOLING & PRODUCTION 


Buffalo 11, N.Y. or Circle Inform- 
A-Gram No. P8. 





these port seals that come on all 
standard models of air and hydrau- 
lic cylinders, boosters, and accu- 





Large Capacity 
Grinder 

This oscillating 
electrolytic grinder 
features a bigger 
wheel and table for 
handling large work. 
Model EG-10 has a 
12” x 29” table, in- 
cluding wings. It can 
be tilted with a hand- 
wheel from 10° above 
to 22° below for hori- 
zontal, with no move- 
ment toward the 
wheel. Table in-feed 
and stock removal are 
controlled by a mi- 
crometer screw cal- 


mulators. They’re threaded for 
hand-tightening onto the fitting, 
For details, write Miller Fluid 
Power Div’n, Flick-Reedy Corp., 
York & Thorndale Rds., Bensen- 
ville, Ill., or Circle No. P9. 


Angular Drillhead 


te ae 
So oSiegih s 


An adjustable angular type drill- 
head with cartridge type spindle 
construction makes possible multi- 
ple spindle drilling or tapping of 
holes at an angle. Shown is a drill- 
head that taps four holes each at a 


4° angle with the vertical. For de- 
tails, write Thriftmaster Products 
Corp., 1012A N. Plum St., Lan- 
caster, Pa., or Circle No. P11. 


dia wheel. Get Bulletin 244T from 
Hammond Machinery Builders, 
Inc., Kalamazoo, Mich., or Circle 
Inform-A-Gram No. P10. 


ibrated to 0.001” and a micro- 
switch which automatically re- 
tracts the table. The spindle, built 
for smooth operation, carries a 10” 
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Why suffer rejects .. . needlessly? 
Replace guesswork gaging with 
“honest-tenth knowledge” and 


WATCH 
REJECTS 


COMTORPLUG 


e Tells operator actual hole size to fraction of .0001”. 


@ Shows him front or back taper, barrel shape, bell mouth, 
ovality, etc. 


@ Unique patented expanding plug principle gives uni- 
formly accurate 2-point gaging, automatically aligned, 
centered and pressured. 


Because it makes the operator ‘master of 
tenths,” Comtorpilug is now the production 
contro! gage in hundreds of fast-moving pro- 
grams: jet engine, household appliance, automo- 
tive transmission, high-speed machinery, etc. 





SEND FOR BULLETIN ap 


COMTOR COMPANY, 82 Farwell St., Waltham 54, Mass. 


COMTORPLUG 


CIRCLE 'NFORM-A-GRAM KEY NO. 1051 





Sentry 
Hardened 
Tools 


Stay Sharper 
Longer 


There’s no better “insurance” against costly, pre- 
mature dulling of your high speed production 
tools than reliable Sentry hardening. Sentry’s 
unique Diamond Block provides a truly neutral 
atmosphere that permits heat treating for 
maximum hardness without danger of scale or 
decarburization ... keeps your production tools 
sharper longer. 

Like a free demonstration? Send us your sample 


high speed steel tool and we'll Sentry harden it 
for you free of charge. 





ELECTRIC 








Request Catalog E-9. Write THE SENTRY CO., FOXBORO, MASS. 
CIRCLE INFORM-A-GRAM KEY NO. 1052 








NEW 

LOWER PRICED 
MAGHETIC 
RETAINER DESIGH 


can reduce 
production 
operations 90° 


oF more 


New punch and die retainer design decreases overall 
size, 

More holés can now be pierced in one operation 
within a given area, in numerous applications. 
Can be used with all existing Whistler Magna-Die 
equipment. 

Creates substantial savings in tooling costs, 

Cuts punching operations in half or even more, in 
many instances. 


i ee ee er 


along with other Whistler achieve 
ments in Adjustable and Custom 


Built Dies, in 


BOOTH 1339 - A.S.T.E. SHOW 


write now for NEW MAGNA DIE BULLETIN M-60 
available soon 


S. B. WHISTLER & SONS, INC. 


748 Military Rd., Buffalo 23, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1053 
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Product News 





All-Steel Decoiler 


This Bock decoiler 
features the canti- 
lever design to facili- 
tate simple and fast 
coil loading of coils 
of steel and other 
materials. Capacity 
range is from 18” 
wide x 2000 lbs to 
48” x 7000 lbs. For 
details, write Elkart 
Welding & Boiler 
Works, Inc., 2132 S. 
Main St., Elkart, Ind., 
or Circle Inform-A- 
Gram No. P12. 





New Rotary Swager 





A new pointer for steel, alumi- 
num, and brass mill applications 
handles up to 1/2” dia solid stock 
and 1%” dia tubing. This econo- 
mical model is designed for fast 
pointing and quick die changes. 
Contact Swaging Machine Div’n, 
The Torrington Co., Torrington, 
Conn., for details, or Circle In- 
form-A-Gram No. P13. 


Wire Straightening Line 
Adjustable rolls and needle 

bearings are features of a new 

series of wire straighteners from 


The Durant Tool Co., Providence, 
R. I. They’ll straighten flat or 
round wire as well as wire with 
irregular cross-sections, and con- 
sist of two sets of 5-, 7-, 9-, or 11- 
grooved rolls set at right angles 
to remove material curvature on 
both planes. Details available from 
Durant, or Circle Inform-A-Gram 
No. P14. 
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Prevent Scale Formation 


New chemicals that prevent scale 
formation on metals during heat 
treatment are now available from 
Navan Products, Inc., 900 N. Spul- 
veda at Imperial, El Segundo, 
Calif. For information of Skalix 
scale prevention coatings, write 
Navan, or Circle Inform-A-Gram 
No. P16. 


Solid Web Hand Wheels 


A wide size range of solid web 
hand wheels are available in either 
straight or offset web styles. Rangy 
ing from 4” to 15” dia, the new 
hand wheels are designed to be 
safer for high speed applications. 
Contact Machine Products Corp., 
6771 E. McNichols Rd., Detroit 12, 
for details, or Circle Inform-A- 
Gram No. P17. 





Automated Ultrasonics 
A new automated 
ultrasonic process in- 
tegrates cleaning and 
degreasing with high 
speed production of 
metal parts. Auto- 
Sonex quickly pro- 
cesses machined and 
sheet metal parts di- 
rectly from automa- 
tic grinders, screw 
machines, and blank- 
ing presses. One cost 
cutting feature is the 
reduction of need 
for high temperature 
cleaning. Literature 
is available from 
Metalclean Equip- 
ment Co., P. O. Box 
177, Bala Cynwyd, 
Pa., or Circle P15. 
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WRITE FOR 





REDUCE MARKING COST 


WITH MODEL 465 HYDRAULIC MACHINE 


INSTALLED IN YOUR 
PRODUCTION LINE 


Machine illustrated marks serial number, date 
code and part number identification on gear 
carriers at rate of 1200 per hour. 


Parts are fed to machine from conveyor, marked 
and discharged to conveyor. ... Head indexes 
automatically for serial numbering. 


Our engineering services are available to assist 
you in improving your marking methods. 


Write or call EAstgate 7-0300. 
lf It's Worth Making, It’s Worth Marking. 








GrEo. T. SCHMIDT, INC. 

















4112 Ravenswood Avenue 

















Chicago 13, Illinois 
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roit 12, 
rm-A- 


@ Round 


@ Square 
mm or Rectangular vd 


=@ Oblong not 
restricted 
to 2:1 ratio 


Wy 


S 


Ejector 


HS Quills 


Items shown here are stock. Usual 
shipment within 48 hours of order receipt. 


WN 


EE” 
Specials made to your specifications. \w 


Send to Dept. A for catalog. | 


RING PUNCH & DIE DIVISION 


OF THE PRODUCTO MACHINE COMPANY 
JAMESTOWN, NEW YORK 
CIRCLE INFORM-A-GRAM KEY NO. 1072 


Self Centering BORE GAGE 


WITH SUPER SENSITIVE 


GAGING HEAD made by Mahr 


Will Repeat within 5() millionths of an inch 


ane 
3} THIS PRECISION INSTRUMENT IS AN 
¢ INEXPENSIVE, ACCURATE AND DEPENDABLE 


a INTERNAL COMPARATOR 


READING DIRECTLY IN 50 MILLIONTHS OF AN INCH 


With interchangeable, springloaded 
Split Jaw Measuring Heads 
Range .059"" to .160" 
"160" to .280" 72.50 
.280" to .400" 72.50 
Employing a springloaded bridge, 
LARGER | as illustrated 
Range .400" to .700" 
SIZES " "700" to 1.400" 67.50 
1.400" to 2.400" 67.50 
Complete in Hardwood case, without gaging head. Extra for gaging 
head reading in .000050" . . . $37.50 which may be interchanged in the 
various sets. Other heads reading in 20 millionths or .0005" available. 
OTHER SIZES Up to 32" in diameter 
BORE GAGES and 88" hole depth 


The most COMPLETE Line of BORE GAGES 


* PRECISION COMPARATOR STAND for 
checking of mass-produced small parts 


* RIGHT-ANGLE BORE GAGES for 
hard-to-measure places. 


SMALL 
BORE 
GAGES 


$88.50 


$72.50 





* Tungsten carbide tipping of extensions 
and contact points. 


© Extensions for deep bores up to 88" 








TT Wh Xcl Melo} 


274-TO LAFAYETTE STREET ® NEW YORK 12, N.Y. 
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ELLSTROM 
Gage Block Trade-In Plan 
saves you 10% of new 
gage block costs! 


Write'for complete information today! 


ELLSTROM STANDARDS DIVISION 
DEARBORN GAGE COMPANY 
WY 22038 BEECH STREET 
DEARBORN, MICHIGAN 
Measuring in Millionths for Three Generations 


CIRCLE INFORM-A-CRAM KEY NO. 1081 


JIG BORING 


and 
Large Precision Machining 
Done to your specifications 
We Have 
22 jig Borers 


KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 
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HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 


a 
THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 
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MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
O.D. 3/32” to 13/64” 
Lengths 4" to 3” 
0002 Tolerance on 1.D. 
O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 


PREBCO BUSHING CO. 


14714 East Arrow Hwy., Baldwin Park, Cal. 
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7 “LIFTING 
DEVICES 


for 
FAST « SAFE « BETTER 
Material Handling 
of 





vr wry 


¢ SHEETS 
e COILS ¢ BOXES 
Ss 


* DRUMS « PALLETS 
400 MODELS 
H. L. BUSHMAN 
co. 


100-A W. Central Ave. 
Roselle, Illinois 
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Product News 





Valve-In-Head Cylinders 


-O08e 


Two new models of single-acting 
type valve-in-head cylinders fea- 
ture a 3-way solenoid valve built 
into the rear head. Model AVSA is 
for gravity or air return, and Model 
AVSR features an internal spring 
to return the rod. Literature is 
available from Allenair Corp., 225 
E. 2nd St., Mineola, N.Y. or Circle 
Inform-A-Gram No. P18. 


New Valve Line 


3 ona 4 aay © OER ves 


2 and 4 MAY Cam VaLVES 2 ang 4 GAY FAME GALE VALVES 


This new line of Rotoram 3- and 
4-way valves features a stem 
which has a reciprocating and ro- 
tating motion during actuation. 
This action provides fast, smooth 
control of air cylinder applications. 
Contact Air-Mite Devices, Inc., 
4401 W. Kinzie St., Chicago, for 
more data, or Circle Inform-A- 
Gram No. P19. 
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Tungsten Carbide Balls 


Use these high-precision tungs- 
ten carbide balls as valve elements 
handling abrasive materials, as in. 
dicator points, in bearings at tem- 
peratures to 800°F, and in other 
applications requiring maximum 
wear resistance, smoothness, and 
strength. Thirty-two standard sizes 
are available trom Industrial Tee. 
tonics, Inc., Ann Arbor, Mich., or 
Circle Inform-A-Gram No. P20, 


‘Tiny’ Universal Joint 


A new telescoping miniature 
universal joint allows greater free- 
dom in the design of systems where 
the precise transmission of power 
is essential. Two preloaded ball 
splines provide lateral travel anda 
minimum amount of thrust on con- 
nected components. For details, 
write Falcon Machine & Tool Co, 
209 Concord Turnpike, Cambridge, 
Mass., or Circle No. P21. 





HD Precision Machining 


This heavy-duty engine lathe is 
capable of handling a wide variety 
of precision heavy-duty jobs. 
Model HD 2013 features a three- 
bearing spindle, and a quick- 
change box that provides 60 differ- 
ent feeds from 0.0027” to 0.192” 


and 60 thread changes from 1 to? 
threads/in, including standard pipe 
threads. For details, write the Neb 
el Machine Tool Corp., 3401 Cen- 
tral Parkway, Cincinnati 25, @ 


Circle No. P22. 
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A simple, effective, low cost 


ANTI-CORROSION TREATMENT 
during storage, production and shipment 


FORMULA 3°36 METALS INDUSTRY 


A molecular film that first displaces moisture from 
| tungs- grain boundaries, pores and cracks and then seals 


lements the surface against corrosive action, CRC 3-36 
S, as in- keeps metal surfaces new. Easily applied by spray, 
at tem- brush or dip, CRC 3-36 never becomes hard or 
n other brittle, normally need not be removed when metal 
aximum is subsequently processed. Non-irritating and non- 
Ss, and toxic to humans, has faint pleasant odor. 


Also preserves tools, dies and fixtures, loosens 


urd sizes “frozen” parts, has beneficial lubricating effect. 


ial Tee- 


lich., or Send for free copy of CRC 3-36 Bulletin which gives complete 
». P20, product specifications and describes cost-saving applications. 


CORROSION REACTION CONSULTANTS 


Specialists in Anti-Corrosion Treatments 


116-G Chestnut Street, Philadelphia 6, Penna. 
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er free- 

s where 

f power ; ri 

al, . m® The WELLS Model 600 


el anda 


oncon (3 ee Metal Cutting Band Saw 


details, , ¢NO MAINT 

ool Co, INSTALLATION COST 

bridge, 

for 

SIGNAL LIGHTS REPORT ACCU- Tool and 

RATELY WITHIN 20 MILLIONTHS OF | car. ae 

AN INCH OVER AND UNDERSIZE AS| :6131F 4 Stock Room 

WELL AS CORRECT SIZE BY FLASH- ong . 

ING OF GREEN, RED OR YELLOW . Service 

LIGHT. ° 

Cat. #6501 — Head only 

Cat. #6551 — Signal box Ot for 

Cat. +6131F — Stand : ! Bae ; 

Cat. +6201 — Stand and Mediu ey 
Signal box (Self contained unit) Production 

Cat. +650 — Not shown — Dial J i , Jobs Wet Cutting 
indicator for use with #6501 ” ; 4 System Optional 

Cat. #6502 — Not shown —Coup- 
ling to connect #6501 to #650 . . ‘ x 

For Complete Information request our 96 Page Catalog — Rugged in design ¢ dependable in operation, the 

Contact any of our 4 “Coast to Coast” Locations or your Wells Model 600 is the ideal saw for tool and stock 

nearest Local Distributor. rooms .. . gives excellent service on medium pro- 

duction jobs. Uses 5%” blade. Adjustable, uniform 


Fo o 7 C * a e B T U VM | C 0 gravity feed is provided by hydraulic stabilizer and 
1to? V7 ” special coil spring. Casters available for portability. 











5 CAT. +6201 








rd pill PRECISION MEASURING TOOLS AND INSTRUMENTS Write for Bulletin 260-A. 
WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT ci “The Ploncers of Horizontal 
b- ‘ 
ne Ne NEW YORK: 200 Lafayette Street, New York 12, N. Y. | ee 
)1 Cen- ST. JAMES: St. James, Minnesota hat Rt 


25. of LOS ANGELES: 3337 West Olympic Blivd., Los Angeles 19, Cal. At A ES 
, CHICAGO: 5045 W. Harrison, Chicago 44, Ill. WELLS MANUFACTURING CORPORATION 
When writing to any of the above locations, refer to DEPT E-3 1940 Coder St., Three Rivers, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 1092 CIRCLE INFORM-A-GRAM KEY NO. 1093 
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THE ORIGINAL SCREWLESS 
DRILL PRESS VISE 


felts 


POSITIVE LOCKING 
GUARANTEED 


Some models have sides precision ground 
square with jaws for machining from 2 or 3 
sides. Jaw widths 3”, 4”, 6” and 8” .. . from 3” to 9” openings. 


CUT TOOLING COSTS UP TO 75% 


+ Pb. 


Use the HEINRICH 
Grip-Master Jig and 
Fixture Base. Simply Result . . . an accu- 
add false jaws and rate, low-cost Drill 


bushing plote. Jig. 

HEINRICH TOOLS, INC., 
Racine, Wisconsin 

CIRCLE INFORM-A-GRAM KEY NO. 1101 








Send for BIG, FREE 
28-page catalog. 


DEPT. 130-C 

















TOOLING & PRODUCTION 


- 
Ss. 


Gages P. 


* direct reading 
* precision made 
* hardened and lapped 


* special models 
engineered 


* seven standard models 








Ask for 


CON-CHEK® bulletin 


MAYES 
i ©] ©) Pm Cf! oR 


Special Machines 
Tools and Gages pet AS Sevan MILE ROAD 
Spline Gages Uda ate CTISHICAN 





Location and 
Concentricity 
Fixtures 





CIRCLE INFORM-A-GRAM KEY NO. 1103 








TYPE 224 
FIXTURE BALL 
(with plain shank) 


CHECKING BALL 
(with shoulder) 


TOOLING BALLS 


@ Durable; corrosion-resistant. Made of Type 440-C 
stainless steel, hardened to 55-58 Rockwell C. 


@ Highly accurate. Ball size held to + .0001” for fix- 
ture balls; +.00002” for checking balls. 


@ In stock: Types 224 and 448 in 7 ball sizes, 4” to 1” 
by 4” steps; Type 348, with 4” ball and shouldered 
shank tapped 6-32. Other sizes to order. 


WRITE FOR price list and ASTE Data Sheet 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
<j p> 3693 JACKSON ROAD 
ANN ARBOR, MICHIGAN 












CIRCLE INFORM-A-GRAM KEY NO. 1102 


CARBIDE INSERTED 


MEYCO BUSHINGS 
Can Cut Production Costs! 


MEYCO carbide inserted drill jig bushings have 
been successfully saving money on production runs for the 
past decade. Performance: same as solid carbide, but need 
not be handled with kid gloves. Greater economy, because 
of long life at less cost. You can enjoy the advantages of 
greater accuracy for a longer time, less spoilage, less 
machine down-time, added 
drill and jig life with MEyco 
carbide inserted drill jig 
bushings. Get the tu] story 
now: write for new Bush- 
ing Catalog No. 41. 


*PATENTED 


1. Tungsten carbide rings at the 
points of wear; 2. Steel rings pro- 
tect drills and carbide; 3. Special 
hardened alloy steel body. 








W. F. MEYERS CO., Inc. 


BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 








CIRCLE INFORM-A-GRAM KEY NO. 1104 
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Product News 


, 


New Indexing Table 








New mechanical indexing rotary 
tables are now available in a 42” 
dia model with stationary moun- 
ting column. This unit, designed for 
heavy-duty work, can be set up for 
4 to 24 indexes or patterns. The 
Versa - Table’s skip arrangement 
also permits skipping 1, 2, 3, or 5 
stations each index. Write The Sav- 
age Engineering Div’n, The Lithi- 
bar Co., 344 W. 14th St., Holland, 
Mich., for details, or Circle Inform- 
A-Gram No. P23. 


Energy Transfer Device 





This modular unit, with heavy 
copper terminal of low impedance 
and high current-carrying capac- 
ity, is designed to be connected as 
an energy transfer device between 
a high frequency generator and a 
low impedance work coil. Model 
CT units are available in 1, 2, 4, 6, 
and 8 sections, rated at from 100 to 





800 KVA. For details, write Lepel 
High Frequency Laboratories, Inc., 
55th St. and 37th Ave., Woodside, 
N.Y., or Circle No. P24. 


Medium Duty Sanders 

High torque and lightweight con- 
struction have been combined in a 
new medium duty 58S Series of 22 
air-powered vertical sanders. 





Twelve are equipped with govern- 
ors—six of which range from 1850 
to 8500 rpm. Shown is one of the 
non-governed models with 1500 to 
7200 rpm speed range. Write Buck- 
eye Tools Corp., 5003 Springboro 
Pike, Dayton 1, Ohio, for informa- 
tion, or Circle No. P25. 


4-Way Control Valves 





A new line of Speed King 1/2” 
single- and double-solenoid plug- 
in type pilot-operated 4-way con- 
trol valves feature fast, automatic 
completion of electrical and pneu- 
matic circuits. One-piece solenoid 
pilot housings and aluminum con- 
struction reduce maintenance time. 
Write for Bulletin SPL to Valvair 
Corp., 454 Morgan Ave., Akron 11, 
Ohio, or Circle No. P26. 


| How To Get Things Done 
| Better and Faster 





BOARDMASTER VISUAL CONTROL 





vy Gives Graphic Picture—Saves Time, 
Saves Money, Prevents Errors 

vx Simple to operate—Type or Write on 

Cards, Snap in Grooves 

Ideal for Production, Traffic, Inven- 

tory, Scheduling, Sales, Etc. 

yy Made of Metal. Compact and Attrac- 
tive. Over 500,000 in Use 


Full Price $49.50 with cards 


24-PAGE BOOKLET NO. Z-200 
FREE Without Obligation 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


YANCEYVILLE, NORTH CAROLINA 


ak 
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USE IT 
EITHER WAY 


Full 1/3 hip. 
G. E. Motor 














VERTICAL 


} At last, a top quality industrial sander that 
provides all the most wanted features — 


yet sells for so little. $9995 


illustrated Literature on Request 


| dlastash Lh dictrile 


A 
territories still available. 


complete 
with cord, plug, 
switch ready to use 





WALLS sates corporation 


333 Nassov Avenve Brooklyn 22, N.Y 
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WHEELS 
SPECIALS=>= 


PS 


Straight Type Offset Type 














° MACHINE HANDLES @———I_. mS ZA 
$ BAILMANDLES = —O aiken: at 
@ LEVERS 

@ SPECIALTIES “ —— my 
GRADUATED 0 Se SBzed,, 








rend 


OW. 
SPECIFY TOMCO 
FOR DEPENDABILITY 


A Complete line of high 
grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 
immediate shipment from stock of stand- 
ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 
PT eT 


+30" 


PIR ABE, 





‘é. 


ine 


RACINE 2, WIS. 
CIRCLE INFORM-A-GRAM KEY NO. 1121 





“A.N.D.” and “M.S.” 
HYDRAULIC CONTOUR 
CUTTERS 


A.N.D. 10050 internal 


in stock 


MS33656, MS33657, 
MS33514, and 7 
MS33515 0.D; flat 
form tools 7 





Economy series; 
integral plain pilot 


Carbide tipped 
High speed steel 





MS33514 internal 





Turret lathe and 
drill press series; 
integral carbide 
reamer pilot 





Solid carbide, carbide 
tipped, high speed 
steel models 





MS16142 internal 
S.A.E. 






Heavy duty series; 
replaceable carbide 
reamer or plain pilot, 
carbide and HSS 


Carbide tipped; plain 
Write for sizes and prices. or reamer pilot 
. Co. 


SONNET Tool and Mig 


580 North Prairie Avenue, Hawthorne, California 
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Product News 


Jumbo Plain Straps 


A new line of jumbo-sized plain 
straps, for special applications re- 
quiring extra-large strap clamping, 








are made of mild steel for re-work- 
ing, carburizing, and hardening. 
They’re available in 4%” to 12” 
lengths. Write Jergens Tool Spec- 
ialty Co., 712 E. 163rd St., Cleve- 
land 10, for details, or Circle In- 
form-A-Gram No. P27. 


New Thread Cutter 

Lower thread cutting costs, using 
a new tool available from Acme 
Tool Corp., 71 W. Broadway, N. Y. 
It features a cutting disc with 








a negative profile which cuts both 
sides of an individual thread simul- 
taneously. An easily-read easily- 
set scale determines the angular 
setting of the cutter, and since the 
chips come off on either side of the 
thread, damage is reduced. Internal 
and external tools are available 
from Acme, or Circle Inform-A- 
Gram No. P28. 








TOOLING & PRODUCTION 


New Vernier Caliper 

Here’s a new improved vernier 
caliper that makes reading easier, 
faster, and more accurate. Mauser 
vernier caliper No. 193 is designeg 





for OD, ID, and depth measuring 
and has a maximum capacity of 
6%”, with 0.001” reading on both 
lower and upper scales. Contagt 
Scherr-Tumico Co., 200 Lafayette 
St., New York 12, for details, o 
Circle Inform-A-Gram No. P29, 


Radiation Thermometer 





Automatically measure and con- 
trol temperature of moving or 
stationary objects without physical 
contact with the Thermodot radia- 
tion thermometer. Model TD-3 has 
high sensitivity (7° to 2000°F), 
and instrument response is rapid 
and accurate, completely automa- 
tic and continuous. For Bulletin 
R-100, contact Radiation Electro- 
nics Co., 5600 W. Jarvis Ave., Chi- 
cago 48, or Circle No. P30. 


Work Holders and Clamps 





For short-run welding, soldering, 
and brazing where the cost o 
permanent jigs is prohibitive, use 
the new line of work holders and 
clamps announced by Wales-Strip- 
pit, Inc., a unit of Houdaille Indus- 
tries, Inc., 212 S. Buell Rd., Akron, 
N.Y. Adjustable holders and right 
and straight angle types can bk 
used for positioning and holding 
pipes, rods, etc. Write the company 
for literature, or Circle No. P3l. 
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POLISH 
COMPANY ff FOR FOREIGN 
TRADE 
Wilcza 50/52, § Warsaw, Poland 
CABLE: ff Varimex Warsaw 
Sole 
Exporters of: 






@ OPTICAL INSTRUMENTS 
@ GEODETIC EQUIPMENT 


@ CAMERAS AND PHOTOGRAPHIC 
EQUIPMENT 


@ RESEARCH AND LABORATORY 
EQUIPMENT 


METEOROLOGICAL INSTRU- 
MENTS 





@ MEASURING AND CONTROL- 
LING INSTRUMENTS 


WATER METERS 
ANALYTICAL, INDUSTRIAL 
AND BUSINESS SCALES 


@ INDUSTRIAL AND DOMESTIC 
SEWING MACHINES 





VARIMEX 
'P 
a 2 


WARSZAWA 


FOR INFORMATION CONTACT: 
COMMERCIAL COUNSELOR 
POLISH EMBASSY 
2125 Leroy Place, N.W., 
Washington, D.C. 
CIRCLE INFORM-A-GRAM KEY NO. 1131 















5 WAL COST OF STAMPING © OMBERS 





IMPROVED 
TYPE HOLDERS 
for stamping 
into Metal, etc. pines 


Hand or Press Style. Type can be easily, quickly loaded and un- 
loaded. Simplest construction ... just a sturdy pin holds the type 
securely. No screws nor springs. Super-quality steel type made 
in various sizes: 1/32" up to '/2" figures and letters. Write for 
Bulletin MX-23H. 


TYPE AND 
TYPE BOX 


Indexed Sectional Type 
Box with separate com- 
partment for each 
character. Two sizes for 
small and large type. 





Type Box Bulletin on request. 


NUMBERALL STAMP & TOOL CO. 
STATEN ISLAND 12,N. Y. 


HUGUENOT PARK 
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~ ONE 


| heavy duty unit services up to 19 MACHINES 

























‘ 
Sia a x 





Leitz 





e Capacity of Coord- 
inate table 6” x 6” 

e Setting from mas- 
ter glass scales in 
.00005” 

e Setting of rotary 
table in 10 seconds 

e Spindle head tilts 
for oblique holes 
up to 15° from ver- 
tical 














Request new 8-page catalog 82-4T 


OPTO-METRIC TOOLS, INC. 


137-TP VARICK STREET, NEW YORK 13, N.Y. 


CIRCLE INFORM-A-GRAM KEY NO. 1133 


(wustuor ss) 











hess 





In the complete line of Aget 
Dust Collectors there are sizes 
that will service from one to | 
nineteen machines-——large or 
small. Some. exhaust cleaned | 
air externally ... others clean 
and recirculate air within your 
plant. Write for illustrated 
folder ... today. 
























46 Standard Models—Ready to Use 





{ 
| 
{ 
| 
AGET manufacturing company 
1394 Church Street . °_Adrion, Michigan i 4 


/ 
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Product News 





Nylon Air Cylinders 


The Fabco Pancake air cylin- 
der line is now made of molded 
nylon, which cut costs while main- 
taining the high standard of rug- 
gedness. These cylinders are ideal 
for limited space applications and 


ANOTHER Aindewon % 





where other cylinders cannot be 
used, such as in corrosive atmos- 
pheres. Write Fabco, 1231 Main 
Ave., Cleveland 13, for details, or 
Circle No. P32. 





TIME-SAVER 


ACCURATE STRAIGHTENING... 


The Anderson Hydraulic Hand Press was developed to reduce costs. Checking 





















AT LOW COST 


and straightening are accomplished in one position . . . eliminating the time 
consumed shifting parts back and forth from checking fixtures to straighten- 
ing anvils. Efficient hand hydraulic pumps power various models of presses 
ranging in capacity from 10 to 50 tons. Attachments make possible the 
checking of stepped or odd shaped parts with centers. Different lengths of 
work can be handled by easy adjustment of rolls and centers. A pressure 
gauge is standard equipment. A special attachment is an indicator calibrated 
to thousands of an inch for locating high and low spots on the work, and to 
indicate how much the shaft is bent under pressure. An Anderson Hydraulic 





Hand Press can help you solve your straightening problems. 
Write for Bulletin No. 3-46 


ANDERSON BROS. MFG. CO. 
ROCKFORD, ILLINOIS 
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TOOLING & PRODUCTION 


New Master Parallels 


For accurate, fast, and easy set. 
ting of internal measuring instry- 
ments, use the new Ellstrom mas. 
ter parallels. Just assemble the 
gage block combination required to 





obtain the desired instrument set- 
ting—then wring on the master 
parallels, as shown. There are no 
clamps or holders to cause distor- 
tion and error. Get details from 
Ellstrom Standards Div’n, Dear- 
born Gage Co., 22038 Beech St. 
Dearborn, Mich., or Circle P33. 


6-Spindle Turret Drill 


A smoother, stronger, trouble- 
free drive that improves machine 
accuracy and finish have been in- 
corporated into the Burgmaster IC 
turret drilling machine. Modifica- 



















tions in the transmission utilize an 
electric clutch for high speeds and 
an over-running roller clutch for 
low speeds. Get details from Burg- 
master Corp., 15001 S. Figueroa, 
Gardena Calif., or Circle Inform- 
A-Gram No. P34. 
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Comet. BORING TOOLS 


(H. $. S. and Carbide) for Holes from 1/16" upward 
Standard and Special Boring, Facing and 
Internal Threading Tools. Write for Data. 

Bore Small Holes? Contact COMET 


Comet, = 
Low COST 
High Speed Steel STEP DRILLS 


Made to Your Own Specifications 
PROMPT SERVICE 


Write for Complete Data 


COMET Tool Co. 


738-T5 BROADWAY NEW YORK 3, N.Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1151 

LET’S PUT OUR 

MULTIPLE HEADS TOGETHER! 


...and plan your small hole 
drilling & tapping operation on a 
low cost, maximum production basis 


ETTCO-EMRICK 


MULTIPLE SPINDLE HEADS 
UNIT-ENGINEERED 






































for drilling or 
tapping on any drill press 


No one type will do for every job. That's 
why we make ‘em all—and the correct 
custom tooling for faster handling of the 
parts. The Ettco system is a completely 
integrated service; not just multiple 
heads with spindles reaching into 
the air! 

Ettco engineers can tell you without 
obligation which type best suits your 
specific job. They’re all easily attach- 
able to your present drill press, tapping 
machine or automated special. Stand- 
ardized, reuseable components mean 
lowered costs. Interchangeable face 
plates permit quick switch from tapping 
to drilling. Write for catalog. 


Etteo 
The only complete line nee ope 








eads shown 
manufacturer of drilling & clockwise: 
tapping equipment for the neues soratins 
entire small hole field Adjustable 
Knuckle-Head 


ct AS RY NE Re Se Se te me me eee ae ee j 





See your authorized Ettco distributor 

ETTCO TOOL & MACHINE CO., INC. 

584 JOHNSON AVE., BROOKLYN 37, N.Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1152 
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VALUABLE 
REFERENCE 


Ne BA once 
| roe we Wmoke 


One Complete Source of Detailed 
Specifications for Designers, 
Production Managers 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world's largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings. The one complete source for data on all the “stand- 
ards" for tool, die, jig, and fixture design and application. 
Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


DEPT. TP-3, 712 E. 163rd ST., CLEVELAND 10, OHIO 
CIRCLE INFORM-A-GRAM KEY NO. 1153 


Punches and Dies | 













































Angle Iron Cut Off Die 


No. 18, cut off die, for 2” x 
2” x %” and lighter angles. 
Mounted in leader pin die 
set. Fits ’most all makes of 
25-ton and larger presses. 
Simple shearing action in- 
sures straight, clean cut 
WITHOUT DISTORTION. 
Another of the many differ- 
ent kinds of punches and 
dies in stock or made to 
order for foot, hand or pow- 
er operation. Also adaptors 
and die shoes to convert 
your press. Each precision- 
made. 


years of serving 
? R your punch and 


die requirements 














What are your punch and 
die needs? Consult us about 
your problems. Prompt 
service on “specials” made 
to your order. 


SEN FOR FREE CATALOG 
NO. 157 AF, illustrating our 
ches and dies and 
complete line of 

metal fabricati equipment. 
NET PRICES SHOWN. 


WARD Machinery Co. woshington Chicago 6 


CIRCLE INFORM-A-GRAM KEY NO. 1154 
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Product News 





Drawing Triangle 


The advantages of protractor, 
straight edge, and scales are de- 
signed into this one instrument. 
The Draft-All triangle can be used 
to construct complete mechanical 
drawings. It has angle guide lines 
and the most popular scales for 


all applications. 





It’s available at 
$2 from Draft-All Triangle Co., 
152 W. 42nd St., New York 36, or 
Circle No. P35. 


FEDERAL gives you 


Cost-cutting Automation 


eliminates specialized, more costly equipment! 


Case histories prove that you can step up 
production many times — cut tooling and 
production costs substantially with a Federal! 






















No. 8 Back-geared type 
with Federal's newly designed 
Air Clutch 


FEDERAL PRESS COMPANY 
607 Division St., Elkhart, Indiana 


NEW NON-REPEAT AIR 
CLUTCH PRESSES with 
dual interlocking control sys- 
tem, provide the ultimate in safe- 
ty and high-speed operation. 
DIAL FEED PRESSES. Gear 
or chain driven. Fast, smooth, 
safe! Up to 20 multiple station 
operations—up to 300 indexes 
per minute. 

SPECIAL PRESSES. “Flying 
Cutoff” increases production— 
cuts any length. Other presses 
for trimming cap screws, etc. 
STANDARD PRESSES. 
Geared and flywheel types. 
Federal assures you of the finest 
workmanship—best features 
— Meehanite Iron castings— 
oversized crank shafts, Tim- 
ken bearings, solid, web-type 
flywheels, symmetrical rams, 
longer ““V” ways and gibs. 





No. 3 Dial Feed, chain 
driven. Capacity 26 tons. 


FEDERAL‘+PRESSES 


34 Years of Quality Construction 





CIRCLE INFORM-A-GRAM KEY NO. 116 
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Hydraulic Ram Line 





For easy application of hydraulic 
power to many operations, use the 
new line of single-cylinder, single. 
acting hydraulic rams from Owa. 
tonna Tool Co., 547 Cedar §t, 
Owatonna, Minn. Nine sizes are 
available with from 2- to 50-top 
capacities, with maximum working 
pressures of 8,650 to 10,000 psi, 
Contact the company for data, or 
Circle No. P36. 


New Machinable Alloy 

A new aluminum screw machine 
stock, X6262, offers better machin- 
ability and greater strength than 
alloy 6061, and possesses corrosion 
resistance and finishing character- 
istics comparable to alloy 6061. For 
more information, write Aluminum 
Co. of America, 1501 Alcoa Bldg, 
Pittsburgh 19, or Circle Inform-A- 
Circle No. P37. 


SS Gage Block 





Greater continued accuracy and 
much longer life are features of the 
new DoAll stainless steel gage 
blocks, for shop and inspection use. 
They require no more than normal 
care given any precision gaging 
instrument and tests have proved 
that they have superior hardness, 
stability, corrosion resistance, sur- 
face finish, wear, and density. For 
more data, write The DoAll Co, 
Des Plaines, Ill., or Circle No. P38. 
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REDCO Jime-Lving look 
ADJUSTABLE V-BLOCK —twrty comp. 


DRILL JIG. = 


Saves Set-Up Time— 

Increases Output 
Here is @ versatile and accurate V-Block 
that makes center and off-center drilling, 
repping. and reaming easy and precise. 
four-way V-bleck adjustment simplifies 
hendiing « wide range of work. Fast, 
easy positioning and clamping speed pro- 
duction. A centering locator plug and T- 
slots in the mounting surface plates assure 
fest, easy, on-center adjustment. Drill ca- 
pecity #80 to %" diameter. Handles stock 
from e" to 2” diameter. 



















Fost, Easy Hand 
Screw Clamping 


Adjustobie 
Removable 


Slip Bushing 


Adjustable 90 
V-Block, hardened 
end ground 








TWO-PIECE 


TRUE-CENTER ADJUSTABLE 
VISE SET 


TOOL HOLDER 








ue Sturdy Bose 
~~ 

The REPCO Adjustable 

Holder is a precision- 

built tool, having two- 

piece construction which 

provides fost adjust- K 

ment of the main body a 

to compensate for os \ te 

much os ‘m~ machine Save time with this versatile 2-Piece Mochine Vise Set. 

misalignment. Cuts Use as general-purpose vise, angle-block, or seporate 

di on tool wear, clamping device. Opening limited only to a. of mo- 

ee” breakage, ond scrap. | chine base. Light, accurate, rigid. Two sizes: 6” ond 8”. 





COMBINATION 
LIVE-CENTER SET 
Heavy-duty live cen- 
ter plus six inter- 
changeable adapt- 


CHUCK JAW 
TRUING-RING SET 


This Ring Set saves time, 
cuts cost of boring jows. 

correct diameter 
rings ot hand, you gain 
hours of productive bell. Soves costly set- 
time. Plated rings ronge up and machining 
from 1” to 4” by Ys" time necessary to 
increments. Handy peg- moke large-diam- 
type rock keeps rings eter centers. Straight 
in place. and various toper 











Write for complete informetion—Exciusive agent territories open. 







REPCO 


ROCKFORD ENGINEERED PRODUCTS CO. 
2322 —23rd Avenve Rockford, Illinois 
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Multiply 
Your Press 
Production! 


Littell engineered to fit readily on standard straight sided 
and OBI Presses. Feed thick or thin stock up to 72” wide 


at the speeds required for new efficiency and economy in 
your stampings production. 









SERVING USERS ag 
OF COIL STOCK Catal. 
Branches: p sebord 1, 
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4197 N. Ravenswood Ave., Chicago 13, Ill. 






























WMaguetic 


MACHINE TOOL GUARDS 





. will control your shop-flak and stop those | 
missile-like chips from making you their target. 
Powerful Alnico magnetic bases,—regular or giant 
size,—position five sizes of clear plastic shields 


where needed. Popular size, 8” x 10”, with regular 
base @ $9.25; with giant base @ $15.95 f.o.b. your 
plant in USA. 


ORDER TODAY! Write for literature — try them! 
The DILLEY Manufacturing Company 


1600 Doan Avenue, Cleveland 12, Chio ° Tel.: Liberty 1-0606 
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Cut MACHINING COSTS With 


MAXWELL CARBIDE “THROWAYS” 


BORING & 


REAMING C¥tters 


Adjustable 





USE 
Carbide Inserts 






Replace 
Tips Only! 
































curtet® No need to bu holders wh 
y new holders when 
gos" carbide is worn. Save time, save 
av" money with MAXWELL adjustable 
‘as boring and reaming cutters—index 
es carbide for FOUR cutting edges. 
ynde* Maxwell adjustable cutters fit 
cori? ANY standard boring or reaming 
Zov® bars. Cutting capacities—1%” to 6”; 
es accommodate carbide tips: % x ze 
ast to 1% x %”. pen 
r\ 
sant 
. MAXWELL 
Ask your 
Mexwell INDUSTRIES, Inc. 
or write 493 E. 5th St. Ashtabula, O. 
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Product News 





Unique Thread-Miller 


Set up for production runs in 5 
min, using this unique thread-mil- 
ler that’ll fit any lathe. It dupli- 
cates every operation of costly 
threading machines and there are 
no complicated thread chasers to 
set or special grinding of thread- 
ing tools. Thread cutting is com- 





pleted in one pass, without distor- 
tion or runout, and the pitch and 





Take a CLOSE Look! 





This Buck feature TRIPLES chuck 
life-Keyway gibs take up wear 


You have some unbeatable profit-making features going for you 
with Buck Aluminum Body chucks. The easily-adjusted gibs to take 
up wear and prevent bell-mouthing are just one advantage. 

Aluminum body and new design master jaws save 40% of con- 
ventional chuck weight...increase efficiency, save machine wear. 

.0OL” precision is guaranteed by the famous Buck Ajust-Tru prin- 
ciple that permits machining jaws in the tool room and final precision 
adjustment under full gripping pressure. 

Front plate, ways, master jaws, gibs are all hardened and ground 


and thoroughly lubricated. 


These unique new power chucks are another reason why —“You 
make money every time you chuck with Buck.” Send for a catalog — 


see for yourself. 


Aluminum Body power chucks are 
available in diameters up to 18”. Also 
see the Scroll, Independent, Dust-Proof, 
and Gear chucks. 


BUCK TOOL COMPANY 


318 SCHIPPERS LANE @ KALAMAZOO, MICH. 
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root dia and pitch angle are hey 
to a close tolerance of 0.001”. Fy 
details, contact Fenway Machin. ; 
Co., Inc., 3107 N. Broad St., Phils. 
delphia 32, or Circle Inform-A. 
Gram No. P39. EI 


Infeed Grinding Attachment 





Precision grinding and duplicate ha 
sizing with wide variable feed rate § gy 
of 12 to 40 pcs/min, depending up- ki 
on tolerance and finish desired, are § 
possible with the’ new automatic 9, 
Lo-Die centerless grinder infeed Gi 
attachment. It boasts a controlled 
grinding and dwell cycle that re- 
moves stock and holds finish con- 
stant. Lordstown Tool & Die Co, 
Inc., R. D. 2, Warren, Ohio, sup- 
plies details, or Circle No. P40, 


New 180 Amp Welder 













Immediate arc welding repairs 
possible with the installation @ 
this new portable 180 amp weldet. 
Dial-type control provides easy 
positive setting of the welder ouF 
put over a wide amperage rang 
Electrodes from the smallest ® 
3/16” size can be used to well 














materials from 20 ga to 1/2” @@ tn 
thicker plate. For details, write Te jo 
Lincoln Electric Co., Cleveland 11, @ co 





or Circle Inform-A-Gram No. P4&.@ si 








DUCTION aRCH 1960 

are hel 

001”. F 

ore Product News 
t., Phila. 





Fficient Cutting Blade 


A 50% saving in blade cost is 
possible using the new Silver 
Streak high speed hacksaw blades. 
Both the hand and power blades 
have this more efficient and more 








duplicate 


feed rate § qurable cutting edge. Contact At- 

ding up- § kins Saw Div’n, Borg Warner 

sired, are § Corp., 402 S. Illinois, Indianapolis 

iutomatie § 9 for details, or Circle Inform-A- 

Tr infeed § Gram No. P42. 

ontrolled 

that Injection Molding Unit 

nish con- 

Die Co, For injection molding of all 

hio, sup- § thermo-plastics, use the new Mit- 

o. P40. ey-Jecter, especially designed for 
low production or prototype work. 

r It operates from 110-v outlet. 

; Pressure is exerted to 12,000 psi 
and capacity is 1/4 oz. Literature 
available from Automation Tool 





Inc., P. O. Box 331, La Jolla, Calif., 
or Circle Inform-A-Gram No. P43. 


High Temp Furnace 


For processing work at tempera- 
tures up to 3000°F, use the new 
tubular element furnace line that 
handles sintering, brazing, heat 


repair & 
lation of 
D welder. 
Jes easy 
lder out 
ze range 
allest 
to well 
1/2” o 
write The 
eland 1! 
No. P4l. 





treating, 
jobs. Economical production of 
contacts, pivots, and ceramic re- 
sistors are possible with it. Get 


and bright annealing 





Bulletin GT-1059 from Harper 
Electric Furnace Corp., 110 Pearl 
St., Buffalo 2, N. Y., or Circle In- 
form-A-Gram No. P44. 


Small Index Table 


This new heavy-duty 7” index 
table, although small, has the fea- 
tures found in the larger models. 
It makes up to 75 indexes/min and 
handles a 100 lb maximum work 
load. Maximum power stroke is 
three times line pressure. Get de- 
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tails from Air Hydraulics, Inc., 
644 Hupp Ave., Jackson, Mich., or 
Circle Inform-A-Gram No. P45. 











WF-8A....Newest Model in A4S724A 





Family of 25 High Speed Cameras! 


© Pushbutton speed selection. 

© Rotating prism and high effi- 
ciency co-axial drum shutter. 

® Rapid acceleration; flat speed 
curve within +4% selected 
rate. 

@ Three optically projected Fi- 
ducial Markers. 

@ 400’ day!ight magazine, stand- 
ard 35mm film; negative or 
positive perforations. 

© Thru-the-lens viewfinder . . . 
—~ “eae available for metric 
work. 


@ 5%” £/3.5 standard tens. 
Others available. 


oTOGR 
ew ay 





You get truly superb resolution—blur-free pic- 
tures at highest speeds—with the WF-8A 35mm 
Full Frame Metric High Speed Camera. 


And so easy to use! No changing of motors and 
gears for different speeds, because unit is com- 
pletely self-contained. Just load up and shoot 
at any of 8 speeds from 200 to 2000 p/p/s. You’ll 
see more detail on the film than ever before . . . 
in full frame size! 


Write for New Bulletin. 


WOLLENSAK 
OPTICAL COMPANY + ROCHESTER 21, N.Y. 
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CRATEX 
~\RUBBERIZED 
ABRASIVES 


Micro-deburring, Smoothing, 
Cleaning, Polishing 


* Cratex reliability lowers costs 


You can count on every Cratex item 
to perform just as you expect it to— 
exactly as the last one did and as the 
next one will. This is the key to effi- 
ciency in micro-deburring, smoothing, 
cleaning and polishing. YOU SAVE 
TIME because you know just what to 
expect in performance without experi- 
menting or compensating. YOU SAVE 
REJECTS because with Cratex no 
unexpected irregularities occur to spoil 
work pieces. 


elieaearmmmentan 
WHEELS - POINTS - BLOCKS + STICKS - CONES 
in 4 grit textures for power or manual 
application. Sold through leading industrial 
supply distributors. 
FREE! Send for the complete CRATEX 
Industrial Catalog today 


MANUFACTURING COMPANY, INC. 


1600 Rollins Road Burlingame, California 
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WRITE NOW FOR 


p 
THIS aLMGREN 


FREE sa 
aS 34 


CATALOG 


ON 
WORK HOLDING 
TOOLS FOR 
PRODUCTION, TOOLING, MAINTENANC: 


Drill press vises, angle vises, swivel machine 
vises, rotary tables, lathe milling attachments, 
production vises, heavy duty angle vises, and 
adjustable angle plates are illustrated and fully 
described in the New Palmgren Catalog. This 
is the only complete line of work holding de- 
vices available anywhere. Designed for pro- 
duction, tooling, and maintenance work, there 
are 68 different models and types to choose 
from. Vise jaw sizes are from 14” to 8”. Ask 
for your copy of this FREE Catalog No. 205 
today. The complete line with details and 
prices are shown. 


by CHICAGO TOOL AND ENGINEERING CO 
8388 SOUTH CHICAGO AVE. + CHICAGO 17, ILL 








TUBE DEBURRING TOOL 
DOES 4 JOBS 
AT ONCE 


. TO FINISHED END 


ae 


1. Face End 2. Chamfer O. D. BERG TT ames) 





¢ Replaceable cutters * Replaceable pilot reamers 


* Adjustable for size control * Easily reground in your plant 


Standard sizes for 3/16” to 1-1/4” tubing. 
Write for Bulletin 46P 


GENESEE MANUFACTURING COMPANY 
566 HOLLENBECK ST. @ ROCHESTER 21, N. Y. 


Adjustable Hollow Mills - Facing and Counterboring Tools - Special Production Tools 
Tube Deburring Tools - Since 1908 
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steel drilling 


FORD 
HI-ROC CARBIDE DRILLS 


Give these FORD “HI-ROC” 
drills a trial run in your 
shop. See how many more 
accurate holes you will drill 
before regrinding is necessary 
... even in metals to 65 R.C. 
and 280,000 psi tensile. 
Choose from 50 standard sizes 
in lengths from 114” to7”... 
or have FORD engineers design and 
produce “H1-Roc” drills, 
ground from solid carbide, 

to your specific requirements. 


WRITE FOR BULLETIN 906 


VN 
FORD M. A. FORD MFG. CO., INC. veo. 17-30 
\aete) 1545 Rockingham Road, Davenport, lowe 


Manufacturers of Precision Cutting Tools 
CIRCLE INFORM-A-GRAM KEY NO. 1204 





MARCH 1960 


Product News 


Versatile Sorter 





lindrical parts from 0.005” to 3” 
dia. Write Products Supply Co., 
1178 Woodward Heights Blvd., 
Ferndale 20, Mich., for details, or 
Circle Inform-A-Gram No. P47. 


Low-Cost Coolant Cleaner 


This highly - efficient low - cost 
all-purpose coolant filter uses fab- 
ric as a filter medium and handles 
all materials — magnetic or non- 
magnetic, as well as_ grinding 
wheel grit and atmospheric dust 
and dirt. It can be applied to grind- 


ers, electric spark disintegrators, 
and diamond reclamation systems, 
to name a few. For details, contact 
The Kebby Co., 2320 Custer Ave., 
Rockford, Ill., or Circle Inform-A- 
Gram No. P48. 





Get CARBIDE 
PERFORMANCE 
at TOOL STEEL 
COST... 


A new electronic sorter orients 
and segregates drill blanks, turned 
machine parts, and similar items. 
It can sort drill blanks into two 
groups so that the points are all 
leading or trailing. Changeover is 
done in minutes. Contact The U. 
S. Engineering Co., 40-24 22nd St., 
Long Island City, 1, N. Y. or Cir- 
cle Inform-A-Gram No. P46. 


Motorized Fixture 


rerro-Ti¢ 


the only machinable carbide in existence! 


with proven ) 
fol id feoldeal-talet-) 


FOR: Blanking, Lamination, Deep Drawing and Heading Dies, 

Arbors, Core Rods, Wear Parts, etc. 
FERRO-TIC combines the fabricating advantages of steel with the wear-resistance 
of carbide. In the annealed, completely dense state, FERRO-TIC can be machined 
with high-speed steel tools on conventional tool room equipment; thus, the need 
for costly diamond grinding is eliminated. Once hardened, by oil quenching from 
1750° F, FERRO-TIC is extremely hard and wear-resistant. FERRO-TIC stock blanks 
can be fabricated into long-wearing carbide components, using available tools and 
skills without delay! 

FERRO-TIC can be turned, drilled, milled, sawed, tapped. 
AGENTS THROUGHOUT THE U. S. A. 

WRITE FOR ILLUSTRATED BULLETIN P3 
This compact, precision, motor- 


ized fixture permits through-feed 
or form grinding operations on 
cylindrical parts with conventional 
surface grinders. The Mini-Grind 
fixture’s design provides concen- 
tricity and avoids the use of cen- 
ters, chucking devices, or indica- 
tors. It’s ideally adapted to pro- 
duction of precision forms on cy- 


Division of CHROMALLOY CORPORATION 

134 Woodworth Avenue « Yonkers 2,N. Y. YOnkers 9-6767 
CHROMALLOY DIVISION, WHITE PLAINS, NEW YORK 
CHROMIZING CORPORATION, LOS ANGELES, CALIFORNIA 


PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS 


*Reg. U. S. Trade Mark ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO 
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Product News 





New Lathe 


This Lathe’s gear box supplies 60 
different feed changes, with ranges 
from 0.0047” to 0.260”. The spindle 
has forward and reverse rotation 
through multiple disc clutches, and 
8” travel. The headstock is 9%” 
dia. The tailstock is 3%6” and the 


cross-slide travel is 254%”. Get de- 
tails from Aaron Machinery Co., 








PARTS FEEDERS 


. replace manual methods of handling small parts . . 


. handle 


parts of almost every size, shape and material at high instantly 
controlled rates to tapping, counting, inspecting, tooling, center- 
less grinding, stamping machines, and other operations. 


SYNTRON Parts Feeders offer dependable, high count, 
single file feeding of parts. Designed for efficient, dependable 


service with little or no maintenance. 


W rite for free literature on SYNTRON Parts Feeders 


SYNTRON COMPANY 


341 Lexington Ave. 


Homer City, Penna. 


Other SYNTRON Equipment of proven dependable Quality 





TRANSFER AND STORAGE 


BIN VIBRATORS 





VIBRATORY FEEDERS 
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Inc., 45 Crosby St., New York 12, 
or Circle No. P49. 


Electronic Auto-Collimator 


This unit’s capable of measuring 
the tilt of a reflective surface with 
respect to the auto-collimator axis 
to a sensitivity approaching 1/50 
sec. It’s ideal for checking flatness 


of gyros, checking straightness of 
machine ways, and checking run- 
out of precision bearings. Write 
Optics and Metrology Div’n, Keuf- 
fel & Esser Co., Third and Adams 
Sts., Hoboken, N. J., for details, or 
Circle Inform-A-Gram No. P50. 


Depth Mike Setter 


To assure accuracy of depth 
mike settings, proper setting and 
adjustment of rods, and to elim- 
inate scrap caused by improper 
measurements, use the Depth- 
Mikemaster. Its got an accuracy of 
0.001” on each step and a range of 
0.500” to 5.500” in six steps. Get 
details from Size Control Co., 2500 
W. Washington Blvd., Chicago, Il, 
or Circle No. P51. 
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WITH NEW ELECTRICALLY 
CONTROLLED AIR CLUTCH 


e@ “Plug-in” foot and hand controls. 


@ Single stroke, continuous and 
jog selector. 
@ Low air consumption. 
@ Large die area. 
: @ Roller bearing flywheel. 
ROUSSELLE PRESS @ Bronze main and crank bearings. 


CHOICE OF 30 e AND TYPES IN 5 TO 40-TON PRESSES 


¢ PR > SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78th STREET @ CHICAGO 20, ILL. 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY THROUGH LEADING MACHINERY DEALERS 
__CIRCLE INFORM-A-GRAM KEY NO. 1231 





Attach this page to your letterhead 
and forward for our new 16-page catalog. 


3890 Buchanan S.W. 
Grand Rapids 8, Michigan 


CONICAL TOOL CO. 
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THE REMARKABLE 
MARKER «+++ FOR 


REMARKABLE 
PRODUCTS 


MATTHEWS 


oe eoeoeoeeee eae eemlmUmcrtmlUwe 


Marks gently 
sneak on 


STAINLESS 
ALUMINUM 
GLASS 
PLASTICS 
CERAMICS 
CARBIDE 


‘‘Airgrit” marks the hardest, 
most polished surfaces with 
not much more than a breath 
of air. 


Send a sample of your product 
to be “‘Airgrit” marked. 
JAS. H. MATTHEWS & CO. 


3962 FORBES AVENUE 
PITTSBURGH 13. PA. 
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Oscillating Belt Grinder 


deburrs, descales, grinds, polishes .. . 
Change Abrasive Belts 

IN LESS THAN 

2 MINUTES 


BELT TRACKING adjustments are 
completely eliminated. No pro- 
jecting belt guides interfere 
with sliding one belt off and 
another on. It takes less than 2 
minutes from turning off the 
machine to re-starting. 


4 MACHINE SIZES IN 1 A sim- 
ple adjustment permits use of 6”, 8”, 10” 
or 12” wide belts. 


EASY CHANGE CONTACT WHEELS Contact 
wheel and mount are one unit for easy 
changing. 


OSCILLATING BELT SPEEDS GRINDING, PROLONGS BELT LIFE The shearing 
action of the abrasive belt makes it cut faster, clean itself better, reduces grind- 
ing pattern to a minimum and makes belts last longer. Variable speed conveyor 
adds to versatility. AVAILABLE in 12”, 18”, 24” and 30” models. 


Write TODAY for illustrated descriptive Bulletin TM-459. 


TRI-MATIC DIVISION 


Sales Service Miz. Co. 


2361 14C, Minnesota 


Send problem parts to our 
abrasive engineers for process- 
ing and suggested solutions. 
No obligation. 


University Avenue, St. Paul 
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Product News 


New Air Nozzle 





Here’s a new air nozzle that com. 
bines full power with complete op. 
erator protection from flyj 
chips. An invisible shield of aj 


surrounds and guides the powerfyl 
jet stream, yet prevents chips from 
showering the operator. Get book- 
let from Halortha Engineering Co, 
Inc., P. O. Box 20, Windsor, Conn, 
or Circle Inform-A-Gram No. P§2. 


Hydraulic Cylinder Series 


Straight thread cylinder ports on 
the new Series H hydraulic cylin- 
ders eliminate many leakage prob- 
lems. Other benefits include no 
distortion due to the wedging ac- 
tion of a pipe thread connection 
and elimination of pipe dope. Get 
data from Hannifin Co., Dept. 164, 
501 S. Wolf Rd., Des Plaines, Ill, 
or Circle Inform-A-Gram No. P53. 


One-Man Tightening 


This double-handle torque 
wrench permits one-man tighten- 
ing and is excellent in confined 
spaces because less than 3/4” ro- 
tary travel gives a total torque 
range of 100 in-lbs. Model TDF- 
100, both left and right, has an 
alloy steel bar that retains its set- 
ting despite rough usage. Model 
TDF-600 is also available from 
Apco Mossberg Co., 1010 Lamb St, 
Attleboro, Mass., or Circle Inform- 
A-Gram No. P54. 
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FOR EASY, FAST UNIFORM 


SEPARATION OF DIE SETS... 
USE THESE REORGOE Pvicers 


Separate die sets with even upward pull. —_Die sets separate evenly and safely. 


When you have die set pullers that remove the punch 
holder from the die shoe by a straight upward pull and the 

h holder slides upward from the die shoe simultane- 
ously and safely from both leader pins, you have Acro 
Die Set Pullers and you’re saving time. 

If you’re not, this is how it’s done with Acro Pullers: 
Indexed screw wrenches act as indicators, controlling the 
upward travel. This is an exclusive patented Acro feature 
and found only in ACRO DIE SET PULLERS. 

It may pay you to investigate. Write for 
further free information today. 


orner AC RO TIME SAVERS FOR YOUR SHOP 
include Acroflex, drill rod racks, leader pin oilers 
and wing nuts. Write for complete descriptive 
folder. Ask for bulletin TP59. 


ACRO METAL STAMPING COMPANY 


338T E. Reservoir Ave., Milwaukee, Wis. 
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SIX ADVANTAGES OF MEIER 
WEARITE EXTRUDED ALUMINUM 
BRONZE RECTANGLES 


for wear strips and 
wear plates 


LENGTH: MEIER WEARITE 
is available in any length up 
to 10 feet. 

AVAILABILITY: WEARITE 
comes right off the shelf of 
your local distributor... 
no waiting time for sizes 
now in stock. 

SIZE: 94 different rectangular 
sizes 1/4” to 3” thick and 3 
1” to 6” wide. 

QUALITY: WEARITE is produced under strict laboratory controls. 
Tough (210-307 Brinell); strong (105,000 psi ultimate yield); 
and smooth surfaces with excellent wear characteristics. 

MACHINING: Extruded WEARITE is free from porosity, and 
inclusions and has a homogenous structure, improving 
machineability. 

COST: MEIER WEARITE COSTS LESS in pound for pound of 
usable metal than cast wear strips. 








Write for technical folder or 
test sample at no cost. 


hid Cae ad Es —— 1471 £ I! 
HAZEL PARK, MICHIGAN 
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DEPENDABLE 
ACCURACY ™ 


Vernier Layout 


Compass 
eae meee | 


Accurate to 0.001” 


TITAN TOOL SUPPLY CO. 80%,5:, 129 {Hertel Avenue 


Invaluable for laying out circles 
and radii—for template layout and 
optical comparator charts. Two 
sizes: 6 inch and 12 inch. Scales 
read to 1/1000 inch. Packed in 
wood case including Phonograph 
needle points and scriber. Write 
for literature. 


Dealer inquiries invited 
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INSPECTION TOOLS made of 
MEEHANITE METAL are designed to fill 
your various Inspection and Checking 
needs. Sturdily constructed to give you 
reliable, accurate service. 

SEND FOR DESCRIPTIVE LITERATURE 


ACME TOOL CORP. 


75 W. Broadway New York 7, N. Y. 








WHY WAIT! ,Jawecot | | NEW 
THE LARGEST STOCK OF 


SPECIAL RH & LH 
eS 


Ata 





as 
Taps-Dies & Thread 
Plug Gages 


Write for 
WALL CHART 
Listing Sizes 

Special Taps Also 
Made to Your Print 
Specifications 





Also in Stock: 

@ RING GAGES 

@ ACME & METRIC 
TAPS & DIES 

@ SPECIAL REAMERS 

@ EX. LONG DRILLS 


* Quotations on Request * 


FIELD TOOL SUPPLY CO. 


Industrial Cutting Tools 
31 S. DESPLAINES ST., CHICAGO 6, ILL. 
All Phones: Financial 6-1195 
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5” Hinged 
Sine Plate 


features 
614’’x 6144” 
WORKING 
SURFACE 


with 3 T Slots 


No. 1806 pecan Rags 
rovides rigi 
$195.00 with oak case can tor te 
machining operations. .2000"° recess in base 
makes small angle set-ups easy. Precision ground 
base and body 
and hardened Cent. Price W/ 
rolls insure ac- No. | Dist. Case 
curacy. Heavy 1805 5” $109.50 
end and side 14806 5” 195.00 
plates. A pre- 4840! 40” 265.00 


cision tool at 
LOW COST. F.0.B. St. Paul 


Choose your sine bar or sine plate from 
the complete Bald Eagle line starting at 
$26.50. Order from your dealer or direct 


Bald Eagle Prod. Div. 


356 Cedar Street, St. Paul 7C, Minnesota 
CIRCLE INFORM-A-GRAM KEY NO. 1256 
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‘Product News 


Free? 
finest 





Fastest de- 
. and can 


. dependable 


*# Acme industrial tigures your 


time is money. So.. 


. Acme saves it 
time and work 


No, Acme bush- 
ings (all 30,000 sizes of them) aren't 


free, too. 


quality (a tradition) ex- 


livery standard... 
pected .. 


A daily 
But just as important, 
distributor. 


for you. The FREE Lock Screw 
saver? Certainly. 


Locating Jig instantly gives loca- 
tion for lock screw drilling and 


tapping. Handy? You bet. 
they're close as your nearby Acme 


Honest. 


what..... 

a FREE 

lock screw 

locating 
sey 


ACME INDUSTRIAL COMPANY 


204 North Laflin, Chicago 7, Il. 


SAVE my time and work! 
* = * Send me a FREE Lock 
Screw Locating Jig. No obligation, 


of course. 
(© Send your bushing catalogs, too. 


Name. 


precision remarkably 


perfect. 





Firm. 





Address. 





———————————————owr 
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| Low-Cost Hydraulic Package 


A new low-cost hydraulic pack- 


| age is adaptable for press and ma- 


chine feeding, lift tables, or for any 


other intermittent or jog applica- 
tions. The Auto-Power package 
provides 1%” gal/min output at 
2000 psi to handle these jobs. Write 
Autoquip Corp., 1140 S. Wash- 
tenaw, Chicago 12, for details, or 
Circle No. P55. 


New Electronic Comparator 


For high precision checking and 
inspection work; calibrating gage 
blocks, masters, etc.; checking 
parallelism and ball sphericity; 


and checking production runs, use 
this new electronic comparator. 
The Sensitron features a new 
double capacitance gage head that 
eliminates electronic drift regard- 
less of changes in the atmosphere. 
Write Electro-Autosizing Machine 
Corp., 7 William St., Closter, N. J., 
or Circle Inform-A-Gram No. P56. 





%* Dream? My foot! Hydrive 
proved it! Doubles . . 


even triple 
ated turret 


1 dreamed I doubled production... 


slide/spindle 


output! Adapts 
speed/bar stock 


your manually oper- 
and up to No, 5’s. 
handling/spindle 
rotation direction 
for tapping collet 
Opening and clos- 
ing! Once set, Hy- 
drive never varies 
a fraction from first 
piece to last. Think 


lathe 
cross 


b 
what Hydrive Automation will 


mean to your out 
tact Acme In 


x 


A flick of a finger automatically 


to bench type 
controls: 


with HYDRIVE * 


ACME INDUSTRIAL COMPANY 


204 North Laflin, Chicago 7, Il. 


YES I want to know how 
*«©* HYDRIVE will multi- 
ply our production, more than pay 
for itself in no time. 

[1 Send complete HYDRIVE literature 

) Have the Acme representative call on me 
(] We'd like to see the informative Hydrive 

film 





Name. 





Firm. 
Address 
City. 





Zone. State. 
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UCTION 


@ fraction from first 
piece to last. Think 


XX 


what Hydrive Automation will 





1262 


mean to your out 
tact Acme In 


PUL... 





MARCH 1960 


Aver by HANNIFIN 


Hy 5,000 PSI HYDRAULICS 


Proved by more than 25 years use 
in the Automotive Industry 


BETTER 
THAN 
EVER 
TODAY 


PRODUCTION TOOLS 


Used on trucks, trailers, automobiles 
and throughout industry 


Used for riveting, punching, pressing, 


marking and press-fit assembly 


LIGHTWEIGHT PORTABLE TOOLS 
GAP OR COLUMN PRESSES - POWER UNITS + CYLINDERS 
STANDARDS AND SPECIALS 


CU use Chesghnity the, wel 


Call in your nearby Hannifin man—he’s a trained production analyst — 
find out how you can do more at lower cost with Hannifin “Hy-Power.” 
Or write for our new Bulletin 150-A. It tells the whole story. 


HANNIFIN COMPANY 


563 South Wolf Road @ Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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ALL TYPES 
MADE T0 


BOOKS 


A COMPLETE LINE OF TECH- 
NICAL BOOKS ARE AVAIL- 
ABLE. COMPLETE INFORMA- 
TION, INCLUDING DESCRIP- 
TIONS, TITLES, AND PRICES 
ARE SHOWN IN THE HUEB- 
NER PUBLICATIONS ADS ON 
PAGES 78, 80, 82 AND 83. 


eee 


CAM 


YOUR SPECS 
Dr. Chas. E’sier 


Chas. Eisler, Jr., Pres a2 


EISLER ENGINEERING c0., 


“Cam Calculating Service” 





INC. 
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New “Driving Center” 
Introduces Faster Machining 
Techniques on work Held 
santo Centers 


Eliminates Chucks 

and Clamps... Permits 
Full End - to - End 
Machining ...“Loads” or 
“Unloads” without Stopping 


A new development to increase both out- 
put and accuracy, the Ideal Driving Cen- 
ter grips the end face of the work and so 
eliminates entirely the need for chucks, 
dogs or other bulky clamping devices. 


New machining techniques and remark- 
able cost savings are thus made possible. 
Chucking time is completely eliminated 
and work may be machined from end to 
end without removal or change. Usually 
the machine can be loaded and unloaded 
without stopping, which substantially re- 
duces wear on motors, belts, gears and 
clutches. 


Quality of work is generally improved, be- 
cause rigid direct-drive action reduces 
backlash and eliminates slippage. Preci- 
sion indexing on gear hobbers and mills 
is simplified. 


Preliminary machining is unnecessary; 
self-compensating pins grip and hold non- 
uniform workeends — even odd-shaped 
pieces that cannot be held by other means. 


Lathe or other machine operators do not 
have to learn difficult new methods. The 
Driving Centers are available in catalog 
models providing 63 combinations to fit 
maximum work diameters from 7%” to 
63”, in Morse tapers 2 to 6. Larger sizes 
may be had as “specials”. 


Complete details of operating principle 
and selection chart will be sent without 
obligation. Mail coupon below to 


IDEAL INDUSTRIES, Inc. 


IDEAL INDUSTRIES, Inc. 
1334-C Park Ave., Sycamore, Ill. 
Please send me complete engineerin 


C4 
data and selection chart for IDEAL 
Driving Centers. 


Name. 











ee ee] 
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CUMULATIVE EDITORIAL 


INDEX FOR 1960 ISSUES 


Magazine 


The number of subjects in which T&P’s editors pre- 
sent material in just a few issues adds up very ra- 
pidly. Most articles are of lasting interest and have 
future reference value in solving tooling and pro- 


duction problems. 


This cumulative index will build up progressively 
during each calendar year. Each issue will carry a 
cumulative index of material contained in all pre- 
vious issues of the same year, with each January 
issue carrying the complete index of the twelve 
issues of the previous year. 

We suggest you see to it that your copies of T&P 
are retained for future reference so you can get the 
full benefit of this useful index. 


SUBJECT 


Aagorably Fie 
Q-C for, Feb., p. 66 (3 pp.) 
Boring 
Cartridge-type tooling, with, Feb., 
p. 53 (2.4 pp.) 
Chip removal, after, Feb., p. 43 (.6¢ 
) 


p 
Carbides 
Cartridge-type, for boring and 
ing, Feb., p. 53 (2.4 pp.) 
Common sense use of, Fet 
(] ) 


Machining hi-temp alloys witt 
p. 51 (1.9 pp.) 
Machining tungsten 
56 (3 pp.) 
Use of, Feb., p. ‘ 
Cold Formin 
Heading 
65 (.7 p 
Swaging choosing a machine 
p. 59 (3 pp.) 
Controls 
Tape, and common sense, 
Jan., p. 35 (1 p.) 
Tape, for milling machine, 
Jan., p. 48 (2-1/2 pp.) 
Computers 
Operation of, for production jobs, 
Jan., p. 43 (5 pp.) 
Cost Cutting 
Procedure change, by, Feb 
) 


(.4 p 
Dies 
Lamination, plus assembly, 
Jan., p. 37 (5 pp.) 
Drilling 
Building-block machine for, 
Jan., p. 42 (1 p.) 
Fixturing 
Milling machine, for tape con- 
trolled, Jan., p. 48 (2-1/2 pp.) 
Machining 
Hi-temp alloys, of, Feb, p. 51 (1.9 
pp.) 
Tungsten, of, Feb., p. 56 (3 pp.) 
Maintenance 
Machine, scheduling, for, Feb., p 
62 (1.3 pp.) 


The Publisher 


INDEX 


Management Fs 
Depreciation, understanding of, Feb., 
p. 41 (2.3 pp.) 
Foreign competition vs. standard 
of living, Jan., p. 33 (1 p.) 
Inventions, who owns, 
58 (1-3/4 pp.) 
Leasing, J & L Plan for, 
63 me A p ) 
Value Engineering, a tool, 
39 (1 p.) 
Marking ‘ 
Electrolytic, on a production ba- 
sis, Jan., p. 56 (2 pp.) 
Milling : 
Tape controlled, tooling up, Jan., 
p. 48 (2-1/2 pp.) 
Pressworking : 
Die, carbide, for laminations, Feb 
p. 50 (1 p.) 
Laminations, of, and assembly, 
Jan., p. 37 (5 pp.) 
Quality Control 
Automatic inspection and 
tiny parts for, Feb., p 
~aliper for measuring un 
walls, Feb., p. 70 (.66 p 
Heavy assembly, for, Fet p 
3 pp.) 
Managing, for profits, Jan., p. 9 
(2 pp.) 
Spinning 
‘Big Stuff’, hot and cold, Jan., 
p. 52 (2 pp.) 
Transfer machine 
Chip removal, in, Feb., { 
p.) 
Turning 
Automatic, with new turret lathe 
Feb., p. 55 (6p 
Indicator for, Feb., p. 64 (1.3 pp.) 
Fully powered, with new VTL, 
Jan., p. 36 (1 p.) 
crew machine, with, to eliminate 
second operations, Feb., p. 44 


2.6 pp 








Saves Time @_ Increases 
Easily Installed 





WEST AUTOMATIC DIE STOP FOR DIES 


SAFETY HARBOR TOOL & MFG. 


BOX 364, SAFETY HARBOR, FLORIDA 


Thoroughly 
Tested 
LIGHT STOP 
$2.00 
HEAVY STOP 
$3.50 


Production 


The low cost and 
sturdy construction 
makes it economical to 
buy, install and use. 
15 Years of Proven 
Performance 
Literature upon request 
Immediate Delivery from 
Stock — Air Mail 
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Tivo for One 


TAP & DEBURR 


IN ONE OPERATION 


Just slip Burr-Bit on any make 
tap—holes are deburred auto- 
matically, leaving a smooth, 
clean chamfer. 


1 set-up— 
1 operation— 
instead of 2! 


Burr-Bit by Vernon Devices is 
made of the finest quality high 
speed tool steel. It fits all 2, 3 
and 4 flute taps, and can be 
used on almost any material. 


Write for complete data 
and learn how you 

can save on your 
tapping operations. 


Dept. TP-3 


aA yi 


481 East 3rd Street 
Mount Vernon, N. Y 
MOunt Vernon 4-1686 
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TAP GAUGE 


ee 


Lead Screw 
Tapper 


with Finger Tip Push 
Button Controls permits 
you to tap any quan- 
tity of practically any 
material, with absolute 
precision, without re- 
jects, without stripped 
threads or distortion. 
Tests have shown it 
produces parts that pass 
inspection — 
100% acceptable! The 
secret is in the tap 
control mechanism 
which feeds the tap 
automatically without 
any pressure. The Lead 
Screw controls the tap and 


“guides it steadily through each cycie, 


guaranteeing supreme accuracy. 

In addition, it offers convenient 5-way operation; pushbutton and 
foot control for complete cycle or jog automatic (without foot or 
hand controls) or with switch fixture for full cycle. Either way, 
you get uniformity, speed and precision that’s unparalleled! 


Send for Free Brochure 


PROCUNIER 


SAFETY CHUCK COMPANY 


12-14 S. Clinton 


St., Dept. 3, Chicago 6, Ill. 
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unre HEREIN—INQUIRE 


NEW SIZES ADDED DAILY .. . IF NOT 


DELIVERY FROM STOCK 
SPECIAL Right & LeftHand High Speed Taps - Dies & Thread Plug Gages 


SAVE THIS AD FOR FUTURE REQUIREMENTS—DEALER INQUIRIES INVITED 


WHY WAIT 
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THREADS PER INCH 
160 


4-72- 
-44-56-60-64- 


~36-38-42-48- 
-72-80 


o aot on=— 


ss sae enw aw oe ee 
BwSssss Seayan= 


SIZE 
198 
13/64 
7/32 


227 
15/64 
1/4 


17/64 
.277 


23/64 


THREADS PER INCH SIZE THREADS PER INCH SIZE 
24 41/64 11-18-24 1-1/2 
24-28-30-32-36-40 21/32: 10-11-18-20-24-27-32-40- 
20-22-24-26-27-28-30-32- 48 1-17/32 
i 11/16 jon 12-14-16-18-20-22- 
4-27-28-30-32-36-40 
ecbctcniceines 23/32 —-11-12-16-18-20-24-27-32- 


25-26-27-30-32-36-38-40- 36-40 
48-50-56-60-64.72.80 47/64 — 10-12-16-18-20 


/ 8-9-11-12-14-15-18-20-22- 
= 18-20-24-27-28-32-40 24-26- 27- -28- -30-32-36-40-48 


32-36-40-64 26-27-28-30-32-36-40 


THREADS PER INCH 
7-8-9-10-13-14-16-18-20- 
24-27-28-32-40 

7-12-16-18-20 
6-8-10-12-14-16-18-20-24- 


32-40 
5-512-6-8-10-1142-12-13- 
14-16-18-20-24-28-32-40 
8-10-12-14-16-18-20-24-32 
5-8-12-16-1 
5-6-8-10-12-13-14-16-18-20- 
24-28-32-40 


8-10-12-14-16-18-20-24-32 
442-8-10-12-14-16-18-20 


’  s82n.24-24.27.20.29. | 2/64 10-16-1 
-30- at -42-44-48 9/32 ie-18 20-24 26-27-28-32 25/32 10-12-16-18-20-24-27-32-40 18 
ices is -32-34-36-38-40-48-64 | 19/64 13/16 8-10-12 8-10-12-14-16-18-2 
3 -10-12-14-16-18-20-24-27- 0-24-32 
y high 26- -28-30- -38-40-44-48 300 28-32-40 5-8-10-12-14-16-18-20-24- 
‘ 835 16 
oy ae ie 61 2A AIOE, an 24-2 
an t 9-10-18-20-24-27-32-40- -10-12-14-16-18-20-24- 
terial 33-38 WE ‘SSBB ce | MO eee ee 
a 22-26 aa 8-10-11-12-13-16-18-20-24- 24-28-32 
48-56 
22-24- 


lata 


BIR 
+ 
8 a 


0-24-28-32 
“is 20-22-24-28-32-36 
16.18-20-24-32-40 


Now 


-365 
3/8 


25/64 
402 


a 9-12-14-18-20-24-27-28-32 
10-12-14-18-20-22-26-27- a a aaa 
| ees 8-9-12-16-18-20-24-28-32 


-16-18-20-24-27-32-40- 5-7-9-10-11-12-16-18-20- 
“ aleartha sneer 24-26-27-28-30-32-36-40-48 


8-10-12-14-16-18-20-24 
44-8-10-12-14-16-18-20-24 


~8-10-12-14-16-18-20 
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18.20 13/32 12-14-16-18-20-24-27-28- 8-12-14-16-18-20 

14-16-18-20-24-32 32-40 12-14-16-18-20 

16-18-20- 27/64 —14-20-24-28-32-36 

14-16-18-22-24 7/16 10-12-16-18-22-24-26-27- POSE 10-e-18anet 
"16.20" roy pty tna 7-8-9-12-14-16-18-20-32 


14-16-20 29/64 -20 
14-16-20 8-10-14-16-18-20-24-27-28- 

15/32 -24-27-28-32-36-40 
56-60-64-72 172 18-22-24. 32-40-48 


-1 
36-60-¢0-1g-50-56-60-64 "30.32.36-40-44- 7-8-9-12-14-16-18-20-24-32 
100 


-14-16-18-20 
12-14-16-20-32 
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- 6-18-20- 
- 6-18-20-32 
16-18-20-24- 
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-14- 
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52 33/64 
36-40-42-44-48-50-56 17/32 


18 
7-8-10-12-14-16-18-20-24- 
“M4 a $10.14. 16-18-20-24-27-28 
30-32-36-38-40-48-56-60-80 " “'10-14-16-18-20-24-27-28- 
50 550 32-40 
30-32-38-40 5/16 -16-20-24-26-27- 6-7-8-10-12-14-16-18-20- 
38 ~36-40-48-56-80 24-27-28-32-40-48 
24-26-28-30-32-36-38-40-50 | 37/64 -20-27 8  5-8-10-14-16-18-20-24-32-40 
24-26-30-32-36-38-40 19/32 -24-28-32-36-40 12-16-18- 
12.18-20-22-24-26-27-28- | 5/8 9-10-12-13-14-16-20-24-26- 6-8-10-12-14-16-18-20-24- 
30-32-36-40-48-56-64-72 27 -28-30.32-36 4048-56-64 27-28-32-40 


LEFT HAND nic. (USS)—N.F. (SAE) SIZES 
SEE ABOVE SECTION FOR MORE SIZES OVERSIZE’ and "UNDERSIZE’ TAPS 
SIZE THREADS — THREADS THREADS = THREADS 
80 32-36 at 14-20 8-12-14 RIGHT AND LEFT HAND N.C. AND N.F. SIZES 


SION @SRONN 


‘4 
ed 

CO mt es ee 
' 


nNNoo= aN 





oooo ooo 


Many more 
sizes in 
stock up 

to 6” dia. 


—N— 
NSeoh 


PPro pHSDS pos 
@0 G0 "" G\ G0 60.00 G9 Go Go G0 




















. MACHINE SCREW #2 to #5 Plus or Minus .002, .003, . 
16 MACHINE SCREW #6 to #14 Plus or Minus .003, .005, . 
8 FRACTIONAL 1/4” to 1-1/2” Plus or Minus .003, .005, . 
An O15, 1/64, 


UNLISTED Lefthand ‘Pipe Taps’ 


Rand Hand—Unlisted 'Pulley’| Right i roe Taper and Straight 
Right & Left Hand—Unlisted And Extra Length Taps Taper “NPT” | Size Thread ONPT" & Size Thread] Size Thread 


‘Gen’ or Spiral Pointed Taps oo Ly : 4 hog a — +e 27 " “ars” v6 2 * 11% 

Si i Th 5 40 NC, 44 NF 20 NF 1-1/4 te] Size Thread} 1/ - ve 

” Threads __ | Size reads 3 1/4 27 a 27 1/4 18 1-1/2. 11% 
72 


8 
1 
80 NF 32 NC, 40 NF | 1/2 20 NF}. 4, g |iv2 1 
1 56.NS 7/8 9NC,14NF/8 32 NC, 36 NF 12 NC| 2-1/2 2 1 78 «18 2 11% 
6 ONE 18 NF NF/12 24 NC, 28 NF 18 NF| 3.1/2 8 3 H 1/2 14 2-1/2 8 
5/8 11 NC, 18 NF i . 16 NF\,~ 3-1/2 
3/4 10 NC, 16 NF 5/16 24-NF | Sizes NC G NF as British Also Briti Also British Also British 
SPECIAL REAMERS 
ied Gael ACME TAPS IN STOCK L_REAN 
Special and Standard <<< ene 
- en ‘ H.S.S.S. Machine Reamers 





0 
1 
2 
3 
4 
5 
6 


1-1 
1-1/4 
1-5/ 
1-3/ 
1-7/ 
1-1/ 
































C, 64 NF 10 24.NC. 32 NF 18 NF|3 8 | 2-1/2 
‘12 NE 3 8 3/4 «#14 3 8 
11/16 11 NS, 16 NS F\'/4 28 NF | Also Larger 8 14 s 
sh 
Immediate Delivery 





cyere, Taps, Dies, Plug Gages IF NOT IN STOCK—7 to 10 DAYS DELIVERY—When Decimal, Fractional, Letter, 
n and ordering or requesting quotations, kindly furnish follow- and Wire Gauge Sizes 
pot oF ing information: Prices On Application 








= (a) Kind of material being machined. 


SPECIAL RING GAGES (b) Depth of hole in inches, through or bottom. 
(c) Tap to be used horizontally or vertically. 
(d) Will tap turn, or is piece expected to be turned. 





IF NOT IN STOCK (e) Is tapping job expected to be done in one pass. SPECIAL—Right Hand High Speed 
(f) be ~4 tap be backed out of hole, or machined stopped for release “EXTRA LENGTH DRILLS” 
2 WEEKS DELIVERY (g) If poate, submit thread length, and overall length of tap de- “AND LEFT HAND DRILLS” 





sired with blue print. In Stock for Immediate Delivery 


DELIVERY! | QUALITY! PRICE! FIELD TOOL SUPPLY CO. 


You always get more for your money at... Industrial Cutting Tools 
31 S$. DES PLAINES ST., CHICAGO 6, ILL 
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New Ease in Hardness Testing 


with this Steel City 
Brinell Machine 


@ LOW-COST @ HYDRAULIC 
@ MOTORIZED 
@ POSITIVE ACCURACY 


Now, even smaller shops can do Brinell hardness 
testing with a bench-mounted machine combining 
operating economy, control simplicity, high accu- 
racy. Tests made with only finger-tip pressure. 
Operators cannot apply load too fast or overload. 
Stroke of %4” permits anvil height to remain fixed 
when testing series of pieces of almost equal thick- 
ness. Load, provided by motorized hydraulic pump, 
is accurately controlled by time-tested relief valve. 
Load verified on sensitive hydraulic load gage. 


Distributors in most ALSO AVAILABLE IN 
major metalworking areas DEAD WEIGHT MODEL 


Either bench or floor-mounted, 
hand-operated or motorized. Op- 
eration is simple, fool-proof, with 
highest accuracy assured. Brinell 
loads can be changed frequently 


8815 Lyndon Ave., Detroit 38, Mich. Without loss of accuracy. 
Write or call Steel City if you have any testing problem. 








|| © | 


ate Ductuiity Proving imstrements 





























CIRCLE INFORM-A-GRAM KEY NO. 1301 





DRILL PRESS 


with Exclusive Drill Ejector 


This is just one of the ARBOGA 1” drill presses. Model 
E-825 has eight speeds from 125 to 1540 rpm. The 
exclusive drill ejector makes this machine comparable 
with a multiple spindle press. Four- and twelve-speed 
heads are available as well as bench types. 
gd SEETEESSSEAEES Sot maT 3g 
ROS RET ER SIE REAR ROO Ree oe RE is” 
SS EET LEN 4, “4 
SES nee omne see T- 
CS eee en + 
Table size, standard: .................... i 
gg: 


Let any one of over 100 dealers demonstrate for you 
this and other ARBOGA machines. Over 100,000 are 
in use now, many completing 25 years of trouble-free 
service. Call any one of the numbers below or ask us 
for the name of your ARBOGA dealer. 

illustrated brochure on request. 


U.S. DISTRIBUTORS 


Model E-825 MACHINE TOOL CORP. 
392 West Putnam Avenue, Greenwich, Conn. 


NEW YORK CHICAGO LOS ANGELES 
Made to U.S. Standards 203 TOwnsend 9-2558 Cliffside 4-7011 ANgeles 3-7479 
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ADVERTISER’S INDEX 


Ace Drill Bushing Company ...... 
Ace Drill Corporation ........... 
Acme Industrial Company ........ 
Acme Tool Corporation .......... 
Acro Metal Stamping Co. 
Aget Manufacturing Co. 
Alina Corporation ........... 
Allegheny Ludlum Steel Corp. 
Co 
American Brass Company ........ 
American Drill Bushing Co. 
Anderson Bros. Mfg. Co. 
Armstrong Brothers Tool Co. 
Atlas Press Company, 

Clausing Division ............ 


Balas Collet Mfg. Co. 

Bald Eagle Corporation .......... 
Bausch & Lomb Optical Co. 
Bellows Company .............. 
Besly-Welles Corp. 

Boyar-Schultz Corp. 

Buck Tool Company ............ 
Burgmaster Corporation ......... 
H. L. Bushman Co., Inc. 


Central Safety Equipment Co. 
Chicago Tool & Engrg. Co. 
Cincinnati Milling Machine Co. 
Clausing Division, 

Atlas Press Company .......... 
Cleveland Twist Drill Company .... 
Comet Tool Company ........... 
Comtor Company .............. 
Conical Tool Company .......... 
Cook’s Lead Hammer Service ..... 
Cooper Weymouth, Inc. .......... 103 
Corrosion Reaction Consultants .... 
Cratex Mfg. Co. 


Danly Machine Specialties, Inc. . 

Dearborn Gage Co. ...... 99, 103, 10 
Detroit Reamer & Tool Co. ....... I 
Detroit Testing Machine Co. ...... 9) 


DeVlieg Microbore 
Div. DeVlieg Machine Co. ...... 2 


Dexco Corp., Raymac Div. ........ % 
ee W 
The DoAll Company ............ 
Donley Products, Inc. 

D Cc 


Durant Tool Sanat Co. 
Donley Products, Inc. ...........- 1] 





Economy Engineering Co. 

Eisler Engineering Co. 

Engelhard Industries, Inc. 

Erickson Tool Company .........- 
Ettco Tool & Machine Co. 





Federal Pease Coe... ... 220 e ccs ene 
Fellows Gear Shaper Co. 

Field Tool Supply Co. ....... "125, 128 
M. A. Ford Mfg. Co. .........---: 
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NEW! 
ETALON #17 
PRECISION 
VERNIER 
CALIPER 


‘ai 


| Flush-back 
knife edge 

L\ jaws 

(cross section) 


Extra long, 
fully 
adjustable 
Vernier 
plates. 


Dull chrome plated, will not chip or peel. 

Exceptionally easy to read. Clear, wide Vernier slide. 
Hardened Stainless Steel. Read inside, outside and 

depth measurements from the same scale. English or 
English and Metric combination in handsome contour case. 


<> 


WRITE FOR CATALOG. 


ALINA CORPORATIO 
122 East Second Street, Mineola, L. I., N. Y. 
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Protection for Man and Machine 


FUTURMILL'S @@y-Life” WAY COVERS 


“ 


Way-life covers are lightweight—yet very strong. 
The extruded aluminum sections are ribbed full length 
with a full length ball and socket type interlocking hinge. 


SAVE THE WAYS—"Woay-life"” covers 
keep chips, grit, dirt and other foreign 
matter out of the ways and feed mech- 
anisms. The solid aluminum, interlocking 
sections will absorb a considerable amount 
of shock and prevent damage to the ways 
—such as caused by accidental dropping 
of heavy objects on the ways. 


WORK WITH SAFETY—The strength and 
rigidity of “Way-Life” covers permit oper- 
ators to walk safely on top of the cover, 
making machine servicing and job set-up 
safer and easier. It is impossible for per- 
sonnel to fall through the cover or become 
caught or trapped between the ways. 


CUT COST & MAINTENANCE — Unlike 
fabric, rubber, plastic, sheet metal, foil, 
telescopic, or accordion type covers, “Way- 
Life” covers will not burn, warp, tear, rust 
or buckle. They require no auxiliary power 
since the cover is motivated by table or 
column movement. No special servicing 
is necessary. 


DRESS UP YOUR SHOP—"Woay-Life” 
covers are full dress—armored protection 
for any machine . .. a complement of 
utility—economy and cleanliness for any 
shop. 


Write: FUTURMILL, Inc. °° Mishlond Ress 


Pontiac, Michigan 
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TIME SAVERS 
FOR TOOL MAKERS 


MONTGOMERY & CO., INC. 
405 Morris Avenue 
Springfield, N.J. DRexel 6-4767 fj 
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Drill Press Tooling 


Adjustable short-run drill jig 
Self-centering air vise 
Combination tapping/ceburring 
tool 

Lathe Tooling 

Ball-turning tool for concave and 
convex radii 

Quick-change tool holders for tur- 
ret work on standard lathes 
Surface Grinder Tooling 

Jaws for holding non-magnetic 
material on magnetic chucks 
Milling Machine Tooling 

Vise with automatically contour- 
ing jaws for any odd shape work 
Inspection Tools 

Thread Triangles for simplified 
measuring of pitch diameter 


Plus many more cost-cutting tools 
for toolroom, and production line 
Write for 
your free copy. 
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Popular package 


8-oz. can fitted = 


holding soft-hai = 
brush for applying right = = 
at bench; metal surface = S 


— “ 
= Stops Leases. ready for layout in a few min- 
7, fe 


W 





utes. The dark blue background = = 

makes the scribed lines show up in == = 

sharp relief, prevents metal glarc. = 
Increases efficiency and accuracy. = 

on company letterhead = = 

THE DYKEM COMPANY = 
iL North llth St. «© St. Lovis 6, Mo. = 
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Save 50% 


In Design Time 





Aluminum and cast iron standard jig 
and fixture bodies now come in 65,000 
standard sizes. 


They'll cut design and toolroom time in 
half and can be used for drill jigs, mill- 
ing fixtures and other tooling applica- 
tions. 


Ask for our free catalog 


SMITH 


ENGINEERING & TOOL CO. 
P.0. BOX 94, GLEN RIDGE, N.J. 











CIRCLE INFORM-A-GRAM KEY NO. 1323 


Plastic Parts Made 
by Crush Grine ) ~ 


Small cylindrical parts are 
formed from laminated plastic or 
vulcanized fibre stock to finish 
tolerances of +0.0005” on a crush 
form grinder at Taylor Fibre Co. 
They use this adaptation of con- 
ventional centerless grinding to 
produce large runs of precision 
parts such as reels, bobbins, ball 
bearings, and tapered pins in about 
20% less time than required for 
screw machine or lathe operations. 
The process leaves no burrs and 
eliminates the delamination of the 
work, which sometimes occurs 
with lathe cutting tools. 

A multiple series of grooves, 
bevels, or other configurations 
are cut into the work wheel sur- 
face for the specific part being 
formed. As many as 25 or 30 small 
parts can be made at a time from 
a piece of stock, at rates of up to 
5 or 6 cpm. Wheels are capable of 
long runs with little wear, de- 
pending on the material being 
worked. When they do wear, they 
can be redressed. 







TOOLING & PRODUCTIQ, 


The work wheel and the back 
wheel both support the work, 
imizing the breakage which se 
times occurs with lathes or seq 
machines, particularly when fom 
ing long, thin pieces. 
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Jerry J. Miller 
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means precision 
ilding ; 
where you need it most 


. at the NWrela x 


. “Qj 
JACOBS MANUFACTURING COMPANY * WEST HARTFORD, CONNECTICUT 
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make your 

best machines 
perform better... 
more profitably 


Martin® Master Collet 


LAS 


MASTER COLLETS 


“CT” Master Collet 


@ Balas Master Collets are made expressly for screw machine 

operators who are not satisfied with average performance from their machines 
. they want the best possible production at the lowest unit cost. 

You save on set-up time because you don’t remove the collet to change the 
pads. You save on tooling costs and take advantage of the full capacity of 
your machines with Balas Master Collets and different sizes of pads. Due to 
our production and inspection methods we can guarantee accuracy and satis- 
faction or your money will be refunded. 


Balas Master Collets are preferred by the nation’s leading manufacturers. A 
large variety of types and sizes are carried in stock for prompt delivery. Find 
out more about these outstanding tools — send for new catalog. 


BALAS COLLET MANUFACTURING CO, 


CLEVELAND 14, OHIO 
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